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THE PAL^ONTOGRAPHICAL SOCIETY was established in the year 
1847, for the purpose of figuring and describing British Fossils. 

Each person subscribing One Guinka is considered a Member of the Society^ and 
is entitled to the Volume issued for the Year to which the Subscriptioji relates. The 
price of the Volume to Non-subscribers is Twenty-five Shillings net. 

Subscriptions are considered to be due on the 1st of January in each year. 

The Annual Volumes are now issued in two forms of Binding : 1st, vrith all 
the Monographs stitched together and enclosed in one cover ; 2nd, with each of the 
Monographs in a paper cover, and the whole of the separate parts enclosed in an 
envelope. Members wishing to obtain the Volume arranged in the latter form 
are requested to communicate with the Secretary. 

Most of the bach volumes are in stock. Monographs or parts of Monographs 
already published can be obtained, apart from the annual volumes, from Messrs. 
DuLAU AND Co., 37, Soho Square, London, W., who will forward a complete price 
list on application. 

Members desirous of forwarding the objects of the Society can be provided 
with plates and circulars for distribution on application to the Secretary, Dr. A. 
Smith Woodwabd, British Museum (Nat. Hist.), South Kensington, London, S.W. 

The following Monographs are in course of publication : 

The Fosil.*S5Jouges;:by;Pr. JG. ^. £IuicLq.**« ; .; ;. - 

The GraploB^s; V*P^^; Lipwdrih^'alis's iliei,.*tfrtd iilisa Wood. 

The Lower Palajozoic Trilobites of Girvaii, by Mr. F. R. Cowper Reed. 

The Cretaceous Lamellibranchia, by Mr. H. Woods. 

The Inferior Oolite Ammonites, by Mr. S. S. Buckman. 

The Sirenoid Ganoids, the Paleeoniscid Fishes of the Carboniferous Formation, and 

the Fishes of the Old Red Sandstone, by Dr. R. H. Traquair. 
The Fishes of the English Chalk, by Dr. A. Smith Woodward. 
The Fauna of the Devonian Formation of the South of England, by the Rev. G. F. 

Whidbome. 
The Cornbrash Fauna, by the Rev. J. F. Blake. 

The following Monographs are in course of preparation : 

The Carboniferous Lepidodendra, by Dr. D. H. Scott. 
The Fossil CycadeaB, by Mr. A. C. Seward. 
The Cambrian Trilobites, by Mr. Philip Lake. 
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ANNUAL REPORT OF THE -eOUNCIL 

FOR THE YEAR ENDING SIst MARCH, 1905. -.->>, 



BEAD AND ADOPTED AT THE .. ' .'. 



ANNUAL GENERAL MEETING, 

HELD AT THE APAETMENTS OF THE GEOLOGICAL SOCIETY, BURLINGTON HOUSE, 

16th JUNE, 1905. 

Dr. henry woodward, F.R.S., Pebsident, 

IN THE CHAIB. 



The Council, in presenting their Fifty-eighth Annual Report, have plea- 
sure in congratulating the Society on its continued prosperity. The marked 
activity in the study of British fossils, to which they referred last year, still 
continues; and there is no decline in the number or value of the monographs 
offered to the Council for publication. The volume for 1904 contains the 
second instalment of Part II of Dr. Traquair's ** Fishes of the Old Red Sand- 
stone," and another part of Vol. I of Mr. Buckman's ** Inferior Oolite Ammonites," 
both of which are now nearly completed. There is the final part of Dr. Wheelton 
Hind's " Carboniferous Lamellibranchiata," which now lacks only the index and 
title-page. There are also instalments of the Monographs of Cretaceous Lamelli- 
branchia, Girvan Trilobites, and British Graptolites. 

The volume for 1904 was arranged to contain only thirty-seven plates, 
and it was anticipated that the cost of its production would thus be within 
the limits of the Society's ordinary income. The accompanying letterpress, 
however, proved to be unusually extensive, with costly tables and inset blocks. 
The Council therefore regret that they have to record a serious and unexpected 



• • • 



.« • 



• • 



6 

reduction in the balance to the Society's credit. Although the total income 
for the year was £599 lOs. lid., or much larger than that of any year since 
1897, the total expenditure was no less than £084 Is. 4d., necessitating the 
removal of £84 10s. 5d. from the balance in hand. To remedy this deficiency, 
the Council pro^ife:to issue a comparatively small volume for the year 1905, 
and they are '•fprt'unate in being al)le to use several plates which have been 
drawn and^-jpV^ for in former years. 



• • • 



T4\e:financial position of the Society was carefully considered by a Committee 

a^apoifiled by the Council, and two important chanjres in procedure were decided 

/•.hpi5n. It was resolved that in future the Society's accounts l>e balanced on 

• '•• 

.'• 31st December instead of 31st March as heretofore, so that the financial year 

shall correspond exactly with the period for which the annual guinea is paid. 

It was also resolved that the price of the annual volume to non-subscribers 

(i. e. to those who do not pay the guinea regularly in advance) be twenty-five 

shillings net. 

Thanks are due to Miss Elles and ]\Iiss "Wood for a donation of £5 to the 
Society's fimds. 

Thanks are also due to the Geological Society for permission both to store 
the stock of back volumes and to hold the Council meetings and the Annual 
General Meeting in their apartments. 

In conclusion, it is proposed that the retiring members of Council be Messrs. 
Bell, Hudleston, and Rowe; that the new Vice-President be Mr. E. T. Newton; 
that the new members be Prof. W. J. SoUas, Mr. F. W. Harmer, and Mr. Philip 
Lake; that the President be Dr. Henry Woodward; the Treasurer, Dr. G. J. 
Hinde; and the Secretary, Dr. A. Smith Woodward. 

Annexed is the Balance-sheet. 
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CORRECTED TO Ist JULY. 1905. 
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Aberdeen^ University Library. 
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Adlard^ R. E.^ Esq.^ Bartholomew Close. E.G. 

Alleu, E. G., Esq., 28, Henrietta Street, Covent Garden. W.C. 

Allen, H. A., Esq., F.G.S., 28, Jermyn Street. S.W. 

Amherst College, Mass., U.S.A. 

Amsterdam, Royal Academy of Sciences. 

Andrews, C. W., Esq., D.Sc.,F.G.S., British Museum (Nat. Hist.), South Kensington. S.W. 

Arlecdon and Frizington Public Library, Friziiigton, Cumberland. 

Avebury, Right Hon. Lord, 15, Lombard Street. E.G. 



Bftle (Switzerland), University Library. 

Balston, W. E., Esq., F.G.S., Barvin, Potter's Bar. 

Banks, W. H., Esq., Hergest Croft, Kington, Herefordshire. 

Barclay, F. H., Esq., F.G.S., The Warren, Cromer, Norfolk. 

Barnes, J., Esq., F.G.S., South Cliff House, Higher Broughton, Manchester. 

Bath, Royal Literary and Scientific Institution. 

Bather, F. A., Esq., M.A., D.Sc, F.G.S., British Museum (Nat. Hist.). S.W. 

Battersea Public Library, Lavender Hill. S.W. 

Bedford, His Grace the Duke of, K.G., Woburn Abbey, Bedfordshire. 

Bedford Literary Institute, Bedford. 

Belfast Linen Hall Library, Donegal Square North, Belfast. 

Belfast, Queen's College. 

Bell, A.M., Esq., M.A., F.G.S., Limpsfield, Rawlinson Road, Oxford. 

Bell, W. H., Esq., F.G.S., Cleeve House, Seend, Melksham. 

Bell and Bradfute, Messrs., 12, Bank Street, Edinburgh. 

* The Members are requested to inf orm the Secretary of any errors or omissions in this list, and of any delaj 
in the transmission of the Yearly Volumes. 



Bergen (Norway)^ Museums Bibliothek. 

Berkeley, Right Hon. Earl of, The Heath, Bear's Hill, near Abingdon. 

Birkenhead Public Library, Birkenhead. 

Birley, Miss Caroline, 14, Brunswick Gardens, Kensington. W. 

Birmingham Free Public Library, Ratcliff Place, Birmingham. 

Birmingham Old Library, Margaret Street, Birmingham. 

Birmingham, University Library. 

Blackburn Public Library, Blackburn. 

Blackmore, Humphrey P., Esq., M.D., F.G.S., Salisbury. 

Blake, Rev. J. F., M.A., P.G.S., 35, Harlesden Gardens. N.W. 
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Blundell, Harold, Esq., Fairlawn, Harpenden, Herts. 
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Bootle-cum-Linacre Public Library, Bootle, Liverpool. 

Bordeaux, University Library. 

Boston Society of Natural History, Boston, Mass., U.S.A. 

Boston Public Library, Boston, Mass., U.S.A. 

BouIogne-sur-Mer (France), Bibliotheque Communale. 

Bradley, F. L., Esq., F.G.S., Ingleside, Malvern Wells. 

Brighton and Hove Natural History Society, Brighton. 
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Park, Bristol. 
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Cambridge, Peterhouse. 
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Cambridge University Library. 
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Hopkinson, John, Esq., F.L.S., F.G.S., Local Secretary, Weetwood, Walford. 
Hove Public Library, Hove, Brighton. 
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Hughes, Prof. T. M'K., M.A., F.ll.S., Sedgwick Museum, Cambridge. 
Hull Public Library, Hull. 
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London, Royal Institution of Great Britain, Albemarle Street. W. 
London, Royal Society of, Burlington House. W. 

London, St. George, Hanover Square, Public Library, Buckingham Palace Road. S.W. 
Loudon, St. Martin's-in-the-Fields Public Library, 115, St. Martin's Lane. W.C. 
London, University College, Gower Street. W.C. 



14 



London^ Zoological Society, 3, Hanover Square. W. 

Loughborough Free Public Library, Loughborough. 

Lydekker, Richard, Esq,, F.R.S., The Lodge, Harpenden, Herts. 



Mackenzie, O. W., Esq., 18, William Street, Lowndes Square. S.W. 
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Strangways, C. Fux, Esq., F.G.S., 28, Jermyn Street. S.W. 

Strickland, Sir C. W., Bart., Hildeney, Malton. 

Sunderland Corporation Museum. 

Sunderland Subscription Library, Fawcett Street, Sunderland. 

Swansea Public Library. 

Swansea, Royal Institution of South Wales. 

Sydney, New South Wales, University of. 

Sydney, New South Wales, Australian Museum. 



Tasmania, Royal Society of. 

Toronto University. 

Torquay Natural History Society, Museum, Babbacombe Road, Torquay. 

Toulouse University Library. 
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and title-page). 
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Bell (pp. 1 — 76, pis. i — xxviii, viii A, xA, xiiiA, xviA, xviiiA, xix*, xizB, 

1848 -! xix c, XIX d). 
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The Fossil Corals, Part I, Crag, London Clay, Cretaceous, by Messrs. Milne Edwards 
and Jules Haime (pp. i— Ixxxv, 1 — 72, pis. i — xi). 

(The Crae Mollusca, Part II, No. 1, by Mr. S. V. Wood (pp. 1—150, pis. i— xii). 
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(pp. i— viii, 1—130, pis. i— XV). 
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The Beptilia of the Cretaceous Formations, by Prof. Owen (pp. 1 — 118, pis. i — ^xxxvii, 
vii A, ix a). 
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Edwards and Jules Haime (pp. 147 — 210, pis. xxxi — xlvi). 
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pis. xiii— xx). 
The Reptilia of the Wealden Formations, Part I, Chelonia, by Prof. Owen (pp. 1 — 12, 
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* London Clay Reptilia,' Part II, and ' Fossil Corals,' Part I. 
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The Tertiary Entomostraca, by Mr. T. R. Jones (pp. i — xii, 1 — 68, pis. i — vi). 
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f The Fossil Echinodermata, Oolitic, Vol. I, Part II, by Dr. Wright (pp. 155—302, pis. 

xi — xxii). 
The Fossil Crustacea, Part I, London Clay, by Prof. Bell (pp. i— viii, 1—44, pis. i — xi). 
The Fossil Brachiopoda, Vol. II, Part IV, Permian, by Mr. Davidson (pp. 1—51, 

pis. i — ivj. 
1856 i The Fossil Brachiopoda, Vol. II, Part V, No. 1, Carboniferous, by Mr. Davidson (pp. 

1 — 48, pis. 1 — viii). 
The Reptilia of the Wealden Formations, by Prof. Owen, Part IV (pp. 8—26, pis. 

iv — xi), and Supplement No. 1 (pp. 1—7, pis. i — iii). 
The Reptilia of the London Clay, Vol. I (Supplement), by Prof. Owen (pp. 77—79. 

pis. xxviii A, xxviii b). 

[ The Fossil Echinodermata, Oolitic, Vol. I, Part III, by Dr. Wright (pp. 303—390, 

pis. XXlll — XXXVl). 

The Fossil Brachiopoda, Vol. II, Part V, No. 2, Carboniferous, by Mr. Davidson (pp. 

49—80. pis. ix— xvi). 
The Reptilia of the Cretaceous Formations (Supplement No. 1), by Prof. Owen (pp. 

1 — 19, pis. i — iv). 
The Reptilia of the Wealden Formations (Supplement No. 2), by Prof. Owen (pp. 20—44, 
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, The Polyzoa of the Crag, by Prof. Busk (pp. i — xiv, 1 — 136, pis. i — xxii). 

[ The Fossil Echinodei-mata, Oolitic, Vol. I, Part IV, by Dr. Wright (pp. 391—468, pis. 
xxxvii — xliii). 
The Eocene Mollusca, Part III, No. 3, Prosobranchiata continued, by Mr. F. E. 
Edwards (pp. 241 — 330, pis. xxviii — xxxiii). 
1858 'I The Reptilia of the Cretaceous Formations (Supplements No. 2, No. 3), by Prof. Owen 

(pp. 27 — 30, pi. vii, pp. 1 — 25, pis. i — vi). 
The Reptilia of the Purbeck Limestones, by Prof. Owen (pp. 31 — 39, pi. viii). 
The Fossil Brachiopoda, Vol. II, Part V, No. 3, Cai'bomferous by Mr. Davidson (pp. 
81 — 120, pis. xvii — xxvi. 

' The Fossil Brachiopoda, Part V, No. 4, Carboniferous, by Mr. Davidson (pp. 121 — ^210, 

pis. xxvii — xlvii). 
The Reptilia of the Oolitic Formations, No. 1, Lower Lias, by Prof. Owen (pp. 1 — 14, 

pis. i — vi). 
The Reptilia of the Kimmeridge Clay, No. 1, by Prof. Owen (pp. 15, 16, pi. vii). 
The Eocene Mollusca, Part Iv, No. 1, Bivalves, by Mr. S. V. Wood (pp. 1—74, pis. 

1 — Xlll). 
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of length to breadth are in the case of the inteiradial supero-marginal plates as 
5'6 mm. is to 3*7 mm. Further, the tuberculation in this specimen may or may 
not extend over the whole of the abactinal area, the variations being on adjacent 
plates, and the abactinal gibbosity is not strongly developed. In the example 
figured on PI. IX, fig. 3, the proportions of length to breadth in the case of the 
interradial supero-marginal plates are as 4*5 mm. is to 3*6 mm. ; the granulated 
areas more generally stop short of the distal edge of the supero-marginal plate and 
the abactinal gibbosity is well pronounced. In view of these considerable variations 
it is difficult to refer these forms to more than one species. 



3. MiTBASTEB COMPACTUS, Forbes, sp. PL XVII, fig. 2; PI. XXVI, figs. 3, 3 a, 3 6, 3 c. 

GoNiASTEB COMPACTUS, Forhes, 1848. Mem. Geol. Surv. Gt. Brit., vol. ii, p. 468. 
— — Forbes, 1850. In Dixon's Geology and Fossils of the Ter- 

tiary and Cretaceous Formations of Sussex, London^ 
p. 333, pi. xxii, fig. 3. 

AsTBOGONixTM COMPACTUH, Dujavdin et Hupe, 1862. Hist. Nat. Zooph. fichin. 

(Suites k Buffon), p. 399. 

GoNiASTEB COMPACTUS, Forhes, 1878. In Dixon's Gkologj of Sussex (new edition, 

Jones), p. 366, pi. xxii, fig. 3. 

Specific GJiaracters. — Outline pentagonal, slightly cycloidal. Bight supero- 
marginal plates on each side of the pentagon. Supero-marginal plates form a broad 
margin, and the breadth of each is about four times its length. Base of ultimate 
paired supero-marginal plate twice as long as the other, more proximal, supero- 
marginal plates. Ten corresponding infero-marginalia. 

Matetnal. — Only one specimen of this species is known. This formed a portion 
of Mr. liVlllett's collection and is now preserved in the Brighton Museum. It 
apparently escaped the observation of the late Dr. Wright, for the figure on Plate 
XVII is copied from that in Dixon's * Geology of Sussex.' As this figure is slightly 
inaccurate I have had it redrawn and further details added on Plate XXVI. 

Description. — The dorsal surface of the disc is covered with a number of small, 
subequal, closely-fitting plates. It is considerably sunk in the specimen known. 

The supero-marginalia bounding the disc form a uniform margin 5'15 mm. 
broad. They, are eight in number along each side, exclusive of the odd terminal 
or ocular plates. The six middle plates are about 1*2 mm. long. Their breadth 
is rather more than four times their length, a feature which distinguishes them 

11 
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from Mitraster Hunteii. and M. rngatus. A further distinctive feature is the size 
of the distal paired plate. This plate is triangular. The base of the triangle 
measures 2*7 mm., giving the plate twice the length of the more proximal plates. 
The plate is gibbous at its outer extremity as in M. Htinteri. All the plates are 
ornamented with a single or double marginal row of small spinelets. The ocular 
is a small conical plate barely visible in abactinal view. It fits into notches on 
the lower surface of the distal paired plates, and is, as usual, notched on its 
inferior surface for the purpose of protecting the unpaired terminal tube foot. 

The median infero-marginal plates are rather longer than the corresponding 
members of the superior series. The first two, reckoning from the median inter- 
radial line, are 1*85 mm. long, and 8*5 mm. broad. The third is only 1*8 mm. long 
and not quite as broad. The fourth has approximately the same length but is 
subtriangular in form. The fifth is a small triangular plate. Two infero-marginals 
and a portion of a third are situated underneath the distal paired supero-marginal 
plate. 

The ventro-lateralia visible are small hexagonal plates covered with a fine uniform 
granulation. The adambulacralia are small oblong plates. The margin of the disc 
is very abrupt, but the transition from infero-marginalia to the actinal surface is 
more gradual than that of the supero-marginalia to the upper surface. A number 
of small granules are irregularly distributed between the plates. 

Remarks. — Unfortunately, the specimen is slightly distorted, so that the pro- 
nouncedly cycloidal appearance in the figure is partially due to the unnatural 
position of the marginal plates, which has brought the inferior series into the dorsal 
view. The supero-marginal plates appear to have been straight and the inferior 
series but slightly cycloidal. This, together with the large comparative size of 
the ultimate paired plate, would bring the species very near to the genus Meto- 
paster. Forbes remarked upon the fact that it appeared to be intermediate between 
Goniaster {Metopaster, Sladen) uncatus and Ooniaster {Mitraster, Sladen) rugatus. I 
have therefore considerable doubt as to the validity of the separation of these two 
genera. 

Locality arid Stratigraphical Position. — Upper Chalk of Haughton, Sussex. 
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Gmns—GOMPTOmA, Gh^ay. 

Chray, 1840. Annals and Magazine of Natural History, vol. vi, p. 278. 
— 1866. Synopsis of Starfishes in the British Museum. 

Body depressed, with produced tapering rays. Disc covered abactinally and 
actinally with numerous polygonal plates which possess a uniform granulation. 
Marginal plates numerous. Supero-marginal plates equal in number to the infero- 
marginals, and forming a moderately broad border to the disc. Infero-marginal 
plates (as well as all other plates) devoid of spines. Radialia present throughout 
length of ray. 

This genus apparently differs from Stellaster only in the absence of spines on 
the infero-marginalia. It is thus similar to, as well as prior to Ogmaster {von 
MartenSy 1865) and Dmngoiia {Gray^ 1866). 



1. CoMPTONiA CoMPTONi, Fovhes^ sp. PI. XVII, figs. 3, 3a, and 3 6; PI. XVIII, 

figs. 2, 2a, 26, 2c, 2d. 

Stbllastbb COMPTONI, Forhes, 1848. Mem. Gkol. Surv. Q-t. Brit., vol. ii, p. 476. 

— — Forhes, 1850. In Dixon's Q-eology and Fossils of the 

Tertiary and Cretaceous Formations of Sussex, 
pi. xxii, fig. 8, p. 335. 

— — Dujardin et Hupe, 1862. Hist. Nat. Zooph. £!chin. (Suites 

k Buffon), p. 408. 

— — Forhes, 1878. In Dixon's Geology of Sussex (new edition, 

Jones), pi. xxii, fig. 8, p. 368, 370. 

Specific Characters. — Disc large and interbrachial arcs wide, giving the disc a 
distinctly pentagonal appearance. Major radius rather more than twice the length 
of the minor radius. Arms elliptical in cross section. Large valvate pedicellaria& 
present. 

Material. — Two specimens (the two cotypes) of this species are in existence- 
One (formerly in the Bowerbank Collection) displays the actinal aspect (PI. XVII, 
fig. 3), and is preserved in the British Museum of Natural History (34311)^ 
The other (PI. XVIII, fig. 2), which shows the dorsal aspect, is preserved in the 
Northampton Museum. This is the specimen figured in Dixon. 

Description. — The large pentagonal disc is covered dorsally with numerous 
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small closely-fitting plates. In the radial areas these plates are polygonal and are 
about 1*8 mm. in diameter. In the interradial areas the plates measure only 1 mm. 
in diameter and are rhomboidal. All the plates are covered with a fine uniform 
granulation (PI. XVIII, fig. 2 a). Upon very many of the plates are valvate 
pedicellariae. Post-mortem changes have produced a sinking in of the plates over 
the interradial areas. Depressions, doubtless due to similar causes, appear in 
recent forms when dried, as also in G. elegana, I have been unable to distinguish 
either the madreporite or the anus. 

The arms are not so much produced as in C. elegans. 

R : r : : 62 mm. : 29 mm. in the specimen at Northampton. 
R : r : : 55'6 mm. : 25*8 mm. in the British Museum (Natural History) 
specimen. 
The width of the arms at the sixth supero-marginal (reckoning from the inter- 
radius) is 11*5 mm. 

The supero-marginalia are oblong in shape. In the interradial areas they are of 
fairly constant size, measuring 5*2 mm. in breadth and 2 mm. in length. They 
diminish in size distal wards. They are eighteen in number, and often bear one 
or more valvate pedicellariae. The margin is rounded and is about 8 mm. high. 

The infero-marginalia are equal in number and similar in appearance to the 
superior series. 

The actinal interradial areas are large and filled proximally with a number of 
small rhomboidal plates about 1*2 mm. in average breadth. The more distal 
plates are crowded, smaller, and polygonal in appearance. Traces of a fine 
gi'anulation are visible. 

The adambulacrals are a series of small oblong prominent plates. The largest 
are about Vi) mm. in length and 1*2 mm. in breadth. Remains of their armature 
are still present. The month -angle plates are small and but slightly prominent. 
Tliey also bear traces of armature. Valvate pedicellariae are scattered apparently 
irregularly over all these various plates. 

Locality and Slraiigrapldcal Position. — Upper Greensand of Blackdown. 

Beinarhs. — Forbes considered this species was equivalent to Asterias Schultzii, 
Roemer.^ In this latter species, however, the superomarginalia meet across the 
dorsal surface of the ray, which would disprove Forbes' statement. 

^ Eoemer, ' Versteiaerungeii des Norddeutschen Kreidegebirges/ pi. yi, fig. 21. 
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2. CoMPTONU ELEGANS, Graij. PI. XVII, figs 4 and 4 a, 

CoMPTONiA ELEGANS, Gray, 1840. Ann. & Mag. Nat. Hist., vol. vi, 

p. 278. 
Stellasteb eleoans, Forbes, 1848. Mem. (Jeol. Surv. Gt. Brit., vol. ii, 

p. 476. 

— — Forbes, 1850. In Dixon's Geology and Fossils of 

the Tertiary and Cretaceous Formations 

of Sussex, London, p. 336, pi. xxii, fig. 9. 

CoMPTONiA ELEGANS, Morris, 1854. Catalogue of British Fossils, 2nd ed., 

p. 50. 

— — Dujardm et Hupe, 1862. Hist. Nat. Zooph. 

Echin. (Suites a Buffon), p. 408. 
Stellasteb elegans, Forbes, 1878. In Dixon's Gkology of Sussex 

(new edition, Jones), pp. 369, 370, 
pi. xxii, fig, 9. 

Specific Characters. — Disc strongly convex, covered with small polygonal 
plates. Actinal interradial areas large. Arms well produced, the major radius 
being at least three times as long as the minor radius. Interbrachial arcs 
paraboloid. 

Material. — The specimen figured by Dixon, at that time in the Bowerbank 
Collection, is now preserved in the British Museum of Xatural History (E. 2567). 
Both dorsal and ventral aspects are exposed. Another specimen showing an 
impression of the ventral surface exists in the Oxford University Museum. 

Dixon's specimen, however, can hardly be the type, since Gray (1840) stated that 
the specimens described by him were in the British Museum or in the collection 
of the Zoological Society. Forbes (1848) refers only to specimens in the British 
Museum and the collection of the Marquess of Northampton. No part of the 
Bowerbank Collection is known to have come to the British Museum before 1865. 
The type specimen therefore must be either lost or still unrecognised in the 
national collection. Since it was never figured it could never be identified with 
certainty. It is therefore advisable to take the specimen E. 2567 as type. 

Description. — The disc is high in the central and radial regions. In the inter- 
radial areas, however, post-mortem changes have caused a collapse of the test 
and the consequent production of deep triangular depressions. The plates 
covering the disc are minute, polygonal, and closely fitting. The centrale is the 
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only plate of the dorsal surface which is larger or more conspicuous than the 
remainder ; all are covered with a minute uniform granulation of a quite charac- 
teristic appearance. The anus is almost central in position. It is surrounded 
by a circlet of plates, amongst which is the centrale. The madreporite is, as 
usual, situated in the next (clockwise) interradius, almost halfway between the 
centrale and the margin. It is a triangular plate, the apex of the triangle being 
a markedly acute angle. 

The arms are well produced. R : r : : 30 mm. + : 9 mm. Their breadth at the 
base is 9 mm. Radialia, adradialia, and dorso-lateralia extend into the base of the 
arms. The dorso-lateralia soon disappear, but the adradialia persist as far as the 
seventh or eighth supero-marginal plate. When the adradials disappear the radialia 
become larger. They are at this point 1 mm. broad and I'l nun. long and 
therefore appear almost square. 

The supero-marginalia are oblong plates of curiously uniform size in the portions 
of the specimen preserved. They are 1*6 mm. long and from 1*2 mm. to 1*3 mm. 
broad. The infero-marginalia are of the same length and are opposite to the 
supero-marginalia. In lateral view the supero-marginalia appear higher than the 
inferior series. Both series are ornamented with a number of small, fine granules 
which are uniformly distributed over their surfaces. 

The ventral surface is concave. The ventro-lateral plates are rhomboidal in 
the region of the mouth. They become polygonal and crowded as they approach 
the margin. Some of these plates extend into the base of the arms. Around the 
edges of the plates spinelets are visible. The spines of the adambulacral plates are 
still present. Unfortunately, it is not possible to make out their exact distribution. 
The mouth-angle plates are not prominent. 

There is no trace in this species of such valvate pedicellariaB as characterise 
C. Comptoni. 

BemarliS. — Gray compared this species with Ca^astei\ Agassiz.^ The rather 
vague diagnosis of Coelaster given by Agassiz renders exact identification impossible. 

Locality and StratigrajMcal Position. — Upper Greensand of Blackdown. Also 
in the Upper Greensand at Folkestone (observed by Forbes). 

^ Agassiz, ' Annales des Sciences Naturelles/ 1837. Translated in ' Annals and Magazine of 
Natural History/ vol. i, 1838. 
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6?entis— NYMPHASTER, Sladen, 1885. (See p. 14.) 

4. Ntmphaster badtatus, n. sp. PI. XXV, figs. 1, la, 16. 

Specific Characters. — Arms very much produced. R : r : : 150 mm. : 10 mm. 
Supero-marginalia in contact almost the whole length of arm. 

Material. — The only specimen of this species, formerly in the collection of Mr. 
J. Starkie Gardner, is preserved in the British Museum of Natural History (B. 375). 
The plates have, unfortunately, disappeared from the disc. Practically all that 
remains is the greater portion of one arm. 

Description. — ^At the base of the arm the supero-marginalia are oblong. Bach 
measures 2*8 mm. in breadth, 2 mm. in length, and 3 mm. in height. Distally 
these plates become almost square. They are ornamented by small granules 
which tend to run together trans versally to the length of the arm (PI. XXV, 
fig. 1), and articulations for spines and deep depressions for pedicellariae are also 
present. They are about twenty-five in number. The infero-marginalia equal 
in number and size and oppose the supero-marginalia. Further they are about 
the same height in marginal view. 

The breadth of the arm at the fourth supero-marginal is 6 mm. 

Stratigraphical Position. — Lower Chalk. Locality uncertain. 



«eiiw^— PENTAGONASTER, Linck. (See p. 24.) 

3. Pentagonastee eobustus, n. sp. PI. XXI, figs. 2, 2 a. 

Specific Characters. — Disc covered with small rounded plates. Margin high. 
Rays short, high and robust. R : r : : 21*5 mm. : 9*9 mm. The supero-marginal 
plates meet along the median line throughout almost the whole length of the arm, 
and form a broad border to the disc. Literbrachial arcs paraboloid. 

Material. — The only specimen of this species is the one here described, formerly 
in the Mantell collection and now preserved in the British Museum of Natural 
History (48085). The locality from which it was derived is stated rather 
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vaguely as Upper Chalk, Sussex. The specimen is somewhat imperfect, consisting 
only of the dorsal view of three arms and a portion of the disc. 

Description. — The disc appears to have been covered on its dorsal surface by a 
large number of small, rounded, closely-fitting plates. Mostly they are subequal 
in size and have an approximate diameter of 2 mm. An uncertain number of 
even smaller granule-like plates exist scattered between these. 

Both radialia and adradialia extend into the base of the arms, but only as far 
as the third supero-marginal plate, counting from the median interradial line. 
The arms themselves are short and high. The height of the specimen in the 
interradius is 9*2 mm. From this point the height gradually diminishes to the 
extremity of the ray, where it is 5 mm. 

The supero-marginalia are about twelve in number. They form a broad 
margin to the disc and rays. Bach supero-marginal plate is high, and is very 
convex dorsally. Hence every plate is very distinct. The six proximal supero- 
marginals diminish only slightly in size distalward along the ray. The next six, 
however, diminish much more rapidly. The supero-marginal nearest the inter- 
radius has the following measurements : height, 5*75 mm. ; breadth, 4*5 mm. ; 
length, 3 mm. 

The ocular plate has broken away, and there is no trace of a madreporite. 

The infero-marginalia alternate with the supero-marginal series. They are 
not so high and much squarer in appearance. They decrease in size much more 
rapidly than the upper series (see PL XXI, fig. 2 a). The infero-marginal plates, 
nearest the interradius, measure 4*5 mm. high and 3*2 mm. in length. Any orna- 
ment that may have existed has disappeared from all parts. 

Locality and Stratigra^Mcal Position. — Upper Chalk, Sussex. 



4. Pentagonastee obtusus, Forbes, sp. PI. XXII, figs. 1, 1 a, 1 6, 2, 2 a, 3 a, 3 6, 

3 c, 3 ci, 3 e, 3/, 3 g. 

Obeasteb obtusus, Forbes, 1848. Mem. Geol. Surv. Gt. Brit., vol. ii, p. 468. 

-, — Forbes, 1850. In Dixon's Geology and Fossils of the Tertiary 

and Cretaceous Formations of Sussex, London, p. 330, 
pi. xxi, fig. 12. 

— — Dujardin et Hupe, 1862. Hist. Nat. Zooph. fichin. (Suites k 

Buffon), p. 389. 

— _ Forbes, 1878. In Dixou's Geology of Sussex (new edition, 

Jones), pi. xxi, fig. 12, pp. 364, 370. 



PBNTAGONASTBR OBTUSUS. 75 

Specific Characters. — Disc slightly convex. Majority of the plates covering 
the disc of subequal size and closely set. R : r : : 25 mm. : 12 mm. Extremities 
of arms obtuse. Interbrachial arcs only slightly rounded, giving the disc a 
distinctly pentagonal appearance. 

Material. — The two extremities of the arms from which Forbes originally 
described the species when in the Dixon collection, are now preserved in the 
British Museum (Natural History). They are not on the same slab of chalk as 
represented by Forbes, but are and probably always have been two independent 
specimens, B. 5038 (PI. XXII, figs. 3 fc, c, d)^ and E. 5039 (fig. 3 a). More complete 
specimens have since been added to the collection (40400, PI. XXII, fig. 1 ex 
J. Simmons' Coll., and 35481, PI. XXII, fig. 2, ex H. W. Taylor's Coll.). Two 
extremities of arms are also preserved in the Brighton Museum. 

DescHptioii. — The disc is high and distinctly pentagonal. At the edge of the 
disc the dorsal covering plates are crowded and polygonal in appearance. Towards 
the centre they become slightly smaller and rounded. The average diameter of 
these plates is 1*7 mm. 

The madreporite is subcentral in position. It is about the same size as the 
other plates of the disc and is pentagonal in shape (PI. XXII, fig. la). 

The arms are stoutly built. A triple row of polygonal plates enters their 
bases. The adradial series soon disappears, leaving the single radial series, which 
appears to persist until it reaches that part of the ray which is obtuse. From this 
point the supero-marginal plates may or may not be adjunct up to the end of the 
ray. Considerable variation appears to exist as to this point in the single 
specimen examined. The arms are distinctly obtuse in their distal half. This has 
given the species its name. 

The supero-marginalia form a rather broad border to the disc. There 
are nine supero-marginals from the median interradius to the extremity of the 
ray. Towards the end of the ray the plates of this series become narrower, more 
oblong in appearance, and distinctly convex. 

The infero-marginalia are equal in number and situated generally alternating 
with the supero-marginal series. They are distinctly square in shape, especially 
at the obtuse extremities of the ray. Their ornament is in some specimens not 
so coarse as that of the supero-marginals. 

The actinal interradial areas are very distinct and are occupied by four series 
of ventro-lateral plates. As usual, the actinal plates near the mouth are larger and 
more rhomboidal than the distal plates. Ventro-lateral plates only extend 
throughout about a quarter of the length of the arm. 

12 
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The mouth-angle plates are not prominent. The adambulacral plates possess 
a triple row of spines. 

Dimensions. — Specimens 35,481 and 40,400. — The greatest width of the ray 
varies from 8*3 to 6*5 mm., and the least width from 7*2 to 5*7 mm. The supero- 
marginal plates are 3*2 mm. broad near the interradii. 

Specimen E. 5038. — Greatest width of ray 10*5 mm. 

Specimen in Brighton Museum. — Greatest width of ray 9*2 mm. 

Locality and Stratigraphical Position. — Upper Chalk, Lancing, Sussex, and 
also from the Upper Chalk of Kent. 



i^ami/y— PENTACEROTID^ (Gratj) emend. Penier, 1884. 

Phanerozonate Asteroids with unequally developed marginal plates, the superior 
series being frequently masked or hidden in membrane. Abactinal skeleton 
reticulate. Plates with large isolated tubercles, or spinelets, or granulose, or 
covered with membrane. Actinal interradial areas with large pavement-like 
plates which bear unequal-sized granules. 



(?eims— PENTACEROS, Sclmlze, 1760. 

Pentaceeos, Schulze, 1760. BetrachtungderversteinertenSeesterneundihier 

Theile, Warschau u. Dresden, p. 50. 
GoNiASTEB (pars), Agassiz, 1835. Mem. Soc. Sci. Nat. Neuchatel, t. i, p. 191. 
Pentaceeos, Gray, 1840. Ann. and Mag. Nat. Hist., vol. vi, p. 276. 

Oeeastee, Milller and Troschel, 1842. System der Asteriden, p. 44. 

Generic Characters. — Form stellate, marginal plates conspicuous, defining the 
ambitus. Abactinal plates regular, with more or less definite intermediate papular 
areas. Prominent localised mammillated tubercles or spines present. 

All the fossil species of this genus possess intermarginalia, but do not other- 
wise approach Sladens' genus Pentaceropsis which possesses this character. In 
view of the fact that intermarginalia may occur as a variation in unmistakable 
recent species of Pentaceros this character cannot invalidate the admission to the 
present genus of the species about to be described. 
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1. Pentacebos BULBIFERUS, Fcyrhes^ sp. PI. XX, figs. 1,1a, 1 fc, and 1 c ; figs. 2, 2 a, 

and 26; PI. XXI, figs. 1, la,lfc,3, 3a, 
4, 4 a ; PI. XXIII, figs. 2, 2 a. 



Obeasteb bxtlbifebus, Forbes, 1848. Mem. Geol. Siirv. Gt. Brit., vol. ii, p. 468. 

— — Forbes, 1850. In Dixon's Otology and Fossils of the 

Tertiary and Cretaceous Formations of Sussex, 
pp. 328, 329, pi. xxiv, fig. 7. 

— — Dujardin et Hupe, 1862. Hist. Nat. Zooph. Schin. (Suites 

k Buffon), p. 389. 

— — Forbes, 1878. In Dixon's Otology of Sussex (new 

edition, Jones), pp. 363, 370, pi. xxiv, fig. 7. 

— — P.H, Carpenter, 1882. Geol. Mag., p. 12. 

Specific Characters. — Disc and arms very convex. The centrale and primary 
interradialia large and tuberculiform. The major radius approximately twice the 
minor radius. Radialia of the arm conspicuous. Extremities of the arms swollen. 

Material. — The specimens figured and described are all preserved in the 
British Museum (Natural History). E. 5040 (PI. XXI, fig. 1), 40175 (PI. XX, 
fig. 1), 48748 (PL XX, fig. 2), and E. 5041 (PI. XXI, fig. 3), which were bought 
from J. Simmons, and 40399 (PI. XXI, fig. 4), from the collection of E. Charlesworth, 
are all labelled as coming from the Upper Chalk of Bromley, Kent, which, 
however, seems to be an inexact dealer's locality, probably intentionally mis- 
leading. E. 5042 (PI. XXIII, fig. 2), also bought of J. Simmons, is labelled 
"Upper Chalk, Charlton, Kent." 

Other specimens are known in the Sedgwick Museum, Cambridge, Northamp- 
ton Museum, and Brighton Museimi. Specimens have also been described by 
Valette from the South of France. 

This seems to be much the commonest as well as the most graceful of the 
Chalk Pentacerotidae. 

Description. — The general aspect of the plates of the disc gives this species a 
very characteristic appearance, for the five primary interradialia and the centrale 
are very prominent. They have a lobed widely-spreading base, and are swollen 
on the upper surface into an almost spherical form. Their weathered surfaces 
are pitted in a very regular manner, the pits indicating the former presence of 
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granules. Sometimes the granules are still present in situ. The pits are 
separated in the example figured PI. XXI, fig. 1, on an average rather less 
than their own diameter apart. There may or may not be a slight margin to the 
plate. The centrale in a specimen R : r : : 40 : 20 measures 8*5 mm. in diameter. 
The primary interradialia are rather smaller, being 6" 7 mm. in diameter. Radially 
the most conspicuous plates of the disc are the proximal radialia. They have a 
very characteristic appearance, their general shape reminding one of a breastplate. 
The remainder of the plates of the disc are of very various sizes and distributed 
in a fairly regular manner. The general arrangement of these plates is given in 
the general account at the conclusion of these volumes. 

The madreporite is a conspicuous plate lying at the distal end of a primary 
interradial. The two neighbourmg adradialia are notched for its reception. 

The arms are moderately produced, the major radius being about twice the 
minor radius. Measurements of five specimens give the following : 



R 


r 




40 mm. 


20 mm. 
17 mm. 
25 mm. 




35 mm. 




50 mm. 




50 mm. 
50 mm. 


25 mm. 




20 mm. 



At the base of each arm there are five series of plates visible on the dorsal 
surface — the radialia, adradialia, and supramarginalia. All the plates at the base 
of the arm overlap. They are of a type which may be derived from the breast- 
plate shape mentioned above. They gradually become narrowed in length and 
increased in breadth until they are shaped somewhat like an inverted T (PI. XX, 
fig. 2 b). The granulation is generally confined to the central region of each plate. 

The arm about halfway along its length becomes swollen and the plates no 
longer overlap but are contiguous. They lose their ±-shaped form, become 
almost oblong, and at the same time rather tumid. This is especially noticeable 
in the case of the radialia. The form of the plates is, however, rarely absolutely 
regular, but one which is generally derivable from the breastplate shape. 

If we examine a cross-section of the arm, we see that the base of the plates 
of the dorsal intermediate series is prolonged inwards (and ventral ward), so that 
a single isolated plate appears club-shaped. 

All the plates are pitted for granules except at the extreme margin. 

The supero-marginal plates are from twelve to thirteen in number, the infero- 
marginals from thirteen to fourteen in number. The arm is very high and both 
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infero- and supero-marginal plates appear in dorsal view. In fact, the infero- 
marginal plates do not take any part in the formation of the actinal surface. This 
is parallelled in modern species of PentaceroSy e.g. P. clavatits. In marginal view 
the supero- and infero-marginals at the extremity of the ray very distinctly 
alternate. This alternation persists at the base of the arms, but here it is not 
always so obvious. 

The supero-marginals are much higher than the infero-marginals, and also more 
oblong in shape. Both supero- and infero-marginal plates are regularly but 
coarsely pitted for granules. 

In specimen figured on PI. XX, fig. 1, we obtain the following measurements : 
Breadth of fifth infero-marginal from the extremity of ray . 5'8 mm. 
Length „ „ „ „ „ .4 „ 

Breadth „ supero-marginal „ „ „ . 9*2 „ 

Length „ „ „ „ „ . 3-9 „ 

Breadth „ radialia „ „ „ . 5*8 „ 

Length „ „ „ „ „ . 4*4 „ 

Width of ambulacral groove . . . . . 1*2 „ 

The ocular is visible in this specimen. It is about 1'6 mm. in length and 
breadth. The extremity is slightly pointed, and its ventral surface is hollowed out. 
A ventral view is figured on PI. XXI, fig. 1. Ventro-lateral plates extend 
almost to the extremity of the arms. These are, as usual, rather greater in breadth 
than in length. The adambulacral plates appear to be about half the length of 
the bordering actinal plates. Their armature consists of several rows of spinelets 
arranged in pairs. 

A few intermarginalia are present in the interradii. They, as usual, press the 
supero- and infero-marginalia on to the abactinal and actinal surfaces of the disc 
respectively. 

Locality and Stratigniphical Position. — Upper Chalk, Bromley, Kent; according 
to Dr. Rowe, probably from the Chislehurst caves near that locality. 

Variations. — ^Variations occur amongst all the specimens, especially with 
regard to the ornamentation of the plates and the madreporite. The British 
Museum specimens, 48748, which occur together in a slab, are especially note- 
worthy, inasmuch as the lowest situated individual possesses on the disc no plate, 
which is bulbiform or raised conspicuously above the remainder. 
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2. Pentaceros Boysit, Forbes, sp. PL XXII, figs. 4, 4a, 4i, 4c; PI. XXIII, 

figs. 1, la, lb; PI. XXVI, figs. 2, 2 a, 2b. 

Obeasteb Botsii, Forhe$, 1848. Mem. Qeoh Sunr. Gt. Brit., voL ii, p. 468. 

— — Forbes, 1850. In Dixon's Gkology and Fossils of the Tertiary 

and Cretaceous Formations of Sussex, p. 328, pi. xxi, 
fig. 6. 

— — Dujardin et Hupf', 1862. Hist. Nat. Zooph. fichin. (Suites k 

Buffon), p. 389. 

— — Forbes, 1878. In Dixon's (Jeologv of Sussex (new edition, 

Jones), pp. 362, 370, pL xxi, fig. 6. 

Specific Charactei\s. — The primary radialia and inteiradialia are large hemi- 
spheroid punctate tubercles. R : r : : 80 mm. : 18^mm. Rays well produced, steep- 
sided, almost square in section, and tapering gradually to the extremity. Only a 
few of the plates of the disc enter the base of the arm. Supero- and infero- 
marginal plates adjunct, the intermarginalia being represented only by a few 
scattered granules. 

MateinaL — The type specimen was said by Forbes (1848) to be in the collection 
of the Marquess of Northampton. The specimen figured and described in Dixon's 
* Geology of Sussex ' (see reference) was said by Forbes to have been " discovered 
by Major Boys and formed part of his interesting collection." This statement 
does not preclude the hypothesis that the specimen figured was also the type 
specimen. Neither specimen (if there were two) can now be traced. The following 
description is based chiefly on a specimen in the Sedgwick Museum, Cambridge 
(PI. XXVI, fig. 2), which shows the actinal surface of the arms and a portion 
of the disc. It is supplemented by reference to a less nearly perfect specimen 
preserved in the British Museum of Natural History (J. Simmons' Coll., 46600), 
which presents views of isolated rays (PL XXII, fig. 4), and an isolated ray seen 
from the dorsal surface (PI. XXIII, fig. 1) in the same museum (Dixon Coll., 48083). 

Descnption. — The disc is covered with a number of rounded or irregularly- 
shaped plates. A circlet of large tubercles is very distinct and characteristic of the 
species. These tubercles are hemispherical and not so swollen as those of 
P. bulbiferns. They are smooth, and possess a fine distinct ornament, thus 
distinguishing them from the circlet of P. coi'onatiLS. Their diameter is about 
8*5 mm., and they seem to be arranged radially and interradially, making a total 
of ten. The madreporite was figured by Forbes. It is roughly triangular in shape. 
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The arms are well produced. R ^ 80 mm. and r = 18 mm., the major radius 
being thus about four and a half times the minor radius. They taper gradually 
to the extremity. The breadth of the ray about the fourth supra-marginal plate 
is 6*8 mm. The height of the ray at the same spot is almost exactly the same. 
The rays are steep-sided, and consequently appear almost square in cross section. 

The supero-marginalia are adjunct throughout almost the whole length of the 
ray, for only one or two single radialia enter the base of the ray. At the base of 
the ray they are flat and slightly rhomboidal. They possess an anterior indenta- 
tion on their inner surface and are about 3*5 mm. in breadth. They gradually 
diminish in size distally and at the same time become distinctly swollen. They 
number about twenty-eight. 

The infero-marginal plates are approximately of the same size and number as 
the supero-marginals. Both series imbricate slightly. The ornament of these 
plates consists of a number of fine granules in the centre, while there is a distinct 
margin without granulations. 

Between the supero- and infero-marginal plates a few scattered granules repre- 
sent a slight development of the intermarginalia. 

The adambulacrals are a series of small oblong plates. They border the infero- 
marginals from about the eleventh supra-marginal onward. They are much worn, 
and but slight traces of their armature remain. About five adambulacrals occupy 
the same length as two infero-marginal plates. Proximally there is a single row of 
small plates which separate the two series. 

Only a few scattered ossicles of the actinal surface of the disc remain. 

Locality and Stratigraphical Position. — Upper Chalk, Kent. 

BemarJcs. — ^Valette (' Bull. Soc. Yonne,' 1902) has described a number of 
species of starfishes from the Senonian of the South of France. The remains are 
found as scattered ossicles. Some of these are grouped by Valette as a new 
species which he calls P. senonensis. They are noticed by the author to resemble 
P. Boysii except that they are smooth and therefore do not have the ornament 
possessed by P. Boysii. Valette regards this absence of ornament as rendering 
them specifically distinct from P. Boysii^ as other ossicles found in close 
proximity still possess the ornament. In view of the vagaries of the way in 
which solution may occur, I cannot admit this contention and consider that it 
is much more probable that the ossicles at one time possessed ornament and 
were identical with P. Boysii. All the other ossicles except those of the so-called 
Arthraster senonensis {vide infra^ p. 92) were identified with English Cretaceous 
genera, which would support this contention. 
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3. PKNTArKHoS COKONATIS, InrbCffj sp. PL XIX, figs. 1,1^?; PL XXIV, figs. 2, 

2a, 2b, 2c; PL XXV, fig. 9. 

Okeastek cnKONATTH, Ftrles, 1848. Mem. Geol. Surv. Gt. Brit., voL ii, p. 467. 

— — Forhvf, 1850. In Dixon's G^eology and Fossils of the Ter- 

tian- and Cretaceous Formations of Sussex, pp. 327. 
328, pi. xxi, fig. 7 a—d. 

— — Dujardhi ei Hupr, 1862. Hist. Nat. Zooph. Echin. (Suites 

a Buffon), p. 389. 

— — Forhe^f, 1878. In Dixon's Geology of Sussex (new edition, 

Jones), pp. 362, 370, pi. xxi, figs. 7, 7 a— (7. 

Si'trijir Chant rtt /-.>•. — Disc Large, with conspicuous nodular primary radialia and 
intrnailialin. Tho major radius is about five times the length of the minor radius. 
Sidrs of arms verv st(H'p, so that the arm appears to be square in cross section. 
A trii)le vow of intormarginalia j)resent in the interbrachial areas. 

M'tff rinl, — Tho t yi^e specimen of this species is preserved in the British Museimi 
of Natural Ili.^^tory (^Dixon's Coll., 35480). Unfortunately, only one arm and a 
pi)riit)n of the disc are luv.scrved. A further specimen, registered E. 2562, from the 
cabinrt of Mrs. Smith, of Tunbridjre Wells, is preserved in the same museum, and 
anc»tlii»r i'\ami>le is to W stcii in the ^Museum of Practical Geology, Jermyn Street. 

/^N''//y'//i'n.— Tho most couspicucms featiu'e of the disc is the circlet of ten 
" lari^i\ mori' or h»ss j)olyixoual nodose pyramidal tubercles.'" These are the 
primary radialia aiul interradialia. The interradial tubercles are rather larger 
than \\\v radial tul)erclos, tho former measuring 9'2 mm., the latter 7*7 mm. in 
dianu'ti^r. Tho romaiiulor of tho disc is covered by irregularly shaped plates. 

Tlu* maih*i'|>oriti» has luvn broken away from the disc of the specimen no. 35480. 
It is lioiirod IMato XXV, tiir. \K 

l\ : r : : .'>S mm. : 1*J + mm. in tho type specimen w^here the single arm is 
l»rokon short. In sjurimon no. E. 2502 R : r : : 100 mm. : 20 mm. The arms 
ari« •»»> mm. broad at tin* baso. Their surface is flat, and the sides slope away 
at riiilit auLilos, sc^ that a cross section of the arm is square. 

Hi»ih radial and adradial i)latos are present in the base of the ray. The 
aihailiaU aro irn\iinlar in shape and soon disappear. The radials are roughly 
ol>K»niV in appoa]anoi\ and exist throughout that portion of the arm preserved. 
Tho\ dimini>h in >\/x\ howovor, distallv. 

Tho >nporo-marLrinal ])latos aro indented on their anterior median surface. 

' Korlvs. ill Dixon's * Geology of Sussex,' p. 327. 
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They appear to imbricate slightly at their margins. The breadth of the fourth 
supero-marginal is 7 mm., the length 4 mm., and the height 3"5 mm. The height 
of the ray at this point is 12*2 mm. 

The infero-marginal plates are opposite to the supero-marginals. They are 
approximately about the same size and number. Between the supero- and infero- 
marginal series a triple series of intermarginalia occurs in the inter radial areas. 
The inner and larger intermarginals persist throughout the greater part of 
the length of the arm. It is this intercalated series which gives to the arm its 
great proportionate depth. The outer and smaller series disappear at about the 
seventh and ninth infero-marginal plates. 

The ornamentation of the plates appears to have been worn away, although 
upon many of the plates a distinct marginal area may be seen. 

Upon most of the plates there occur small entrenched pedicellariaB which are 
very characteristic of this species of Pentaceros. They consist of a small pit from 
which radiate two fine entrenchments (see PI. XXIV, fig. 2 a). 

One of the rows of specimen no. E. 2562 is distorted so as to bring the ventral 
surface into view. This shows that the ventro-lateral plates extend well towards, 
and perhaps all the way to, the extremities of the arm. 

Locality and Stratigraphical Position. — The locality of the type specimen is 
given as Lower Chalk, Washington, Sussex. The specimen registered E. 2562 is 
from the Lower Chalk, Burham, Kent, and the specimen in the Museum of 
Practical Geology is from the Lower Chalk, Dover. 

Bemarhs. — The specimen registered E. 2562 presents only one or two pedi- 
cellariaB, which are so characteristic and numerous on the other two specimens. 



4. Pentaceros squamatus, Forbes^ sp. PL XXV, figs. 3, 3 a, 3 6, 3 c. 

Obeasteb squamatus, Foi'hea, 1848. Mem. Geol. Surv. Gt. Brit., vol. ii, p. 468. 

— _ Forbes, 1850. In Dixon's Geology and Fossils of the 

Tertiary and Cretaceous Formations of Sussex, 
p. 328, pi. xxiii, fig. 7. 

— _ Dujardin et Hup^, 1862. Hist. Nat. Zooph. Echin. (Suites 

k Buffon), p. 389. 
_ — Forbes, 1878. In Dixon's Geology of Sussex (new edition, 

Jones), pp. 363, 370, pi. xxiii, fig. 7. 

Specific Gharactei^s. — Disc high, with conspicuous primary radialia, inter- 

13 
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radialia and centrale. Major radius about four times the length of the minor 
radius. Only radialia enter the base of the arm. Dorsal surfaces of arms flat, 
sides slope away at an obtuse angle from this. Ossicles distinctly imbricating. 
A few intermarginalia present. 

Material. — The only specimen of this species is preserved in the Brighton 
Museiun. The specimen consists of the disc and a portion of three arms. On the 
whole little displacement of the ossicles has taken place. 

Description. — The disc is strongly convex, and is covered with the circlet of 
primary radialia and interradialia which are disposed aroimd the centrale. All 
these ossicles appear shaped like a breast-plate. The centrale has a diameter 
of 4*2 mm. The primary interradialia are larger, possessing a diameter of 
6*3 mm., whilst the primary radialia are the smallest of the series, measuring only 
3*7 mm. across. Between the centrale and the primary interradialia a number 
of irregularly distributed plates appear. In the next right-hand interradius 
to the madreporite a number of these appear to have surrounded an anal opening. 
The primary interradialia almost touch one another, and the radialia consequently 
rest on the bases of pairs of ossicles. A few adradialia are present, but they are 
confined to the disc. A pair of them help to enclose the madreporite, which 
is a polygonal plate 9 mm. in greatest diameter. The ornamentation of the 
ossicles is rather coarse when present, but usually it is very much worn away. 

The arms are well produced. R : r : : 30 -f mm. : 7*8 mm. They are 1'3 mm. 
in breadth at the base. After the fourth or fifth radiale the remainder become 
minute but persist throughout the length of the arm preserved. 

The supero-marginalia are finger-shaped ; they, as also the infero-marginalia, 
distinctly imbricate. The dimensions of the third supero-marginal, reckoning 
from the median interradial line, are as follows : length 2*3 mm., breadth 3"! mm. 
The long axes of the supero-marginal plates slope away distally, thus causing 
pairs of plates to assume the shape of arms of a V. They are at least thirteen 
in number. 

The infero-marginal plates are similar in size and number to the supero- 
marginal series. In the interradii a few intermarginalia are present. These force 
the supero-marginal series to the surface of the disc. 

Nothing is known of the ventral surface. 

Locality and Stratigrapliical Position. — Upper Chalk, Woohvich. 
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5. Pentacebos OCELLATUS, Foi^heSj sp. PI. XXV, figs. 4, 4 a. 

Obeasteb ocbllatus, Forbes, 1848. Mem. Oteol. Surv. Great Brit., vol. ii, 

p. 468. 

— — Forbes, 1850. In Dixon's Geology and Fossils of the 

Tertiary and Cretaceous Formations of Sussex, 
p. 329, pi. xxi, fig. 13. 

— — Bit jar din et Hupe, 1862. Hist. Nat. Zooph. Echin. 

(Suites a Buffon), p. 389. 

— — Forbes, 1878. In Dixon's Geology of Sussex (new edition, 

Jones), pp. 364, 370, pi. xxi, fig. 3. 
PENTA.0EE0S — McPhersoTi, W,, 1902. Rep. Brighton Nat. Hist. Soc. 

Specific Characters. — Ventro-lateral plates (as probably also the dorsal plates) 
depressed and finely striated on their truncated surface so as to simulate the 
surface of a madreporite, with sides rugged and ocellato-punctate. Between these 
plates smaller ossicles of a similar character are interspersed. 

Matenal. — But one specimen of this species was known to Forbes. This is 
preserved in the British Museum of Natural History (Dixon Coll., E. 2571). It is 
a mass of ossicles which look as if they were derived from the dorsal surface of the 
disc. They are more spheroidal and somewhat larger than the ossicles of the 
ventral surface of the more nearly perfect example discovered by Mr. William 
McPherson in the Senonian Marsupites band at Brighton. This he presented 
to the British Museum (Natural History) in 1901 (E. 5012). 

Description. — The disc and arms are unknown. The specimen no. E. 5012 shows 
a well-preserved portion of the ventral surface. The mouth-angles were occupied 
by single initial rhomboidal ossicles. To these succeed the ventro-lateral ossicles 
which border the ambulacral groove. These are pentagonal ossicles of very 
uniform size. The length of the exposed sides of the ossicles bordering the 
groove is 4"4 mm. and the greatest breadth of an ossicle 4*2 mm. The remaining 
ventro-lateral plates are hexagonal, but of almost the same dimensions, although 
the plates appear to become a little larger distally. 

The plates overlap one another considerably, rendering precise measurement 
difficult. Between the larger plates are interspersed large numbers of smaller 
and more irregular ossicles which fill up the angles between their sides. The 
whole test would be thus very strongly built. 

Both larger and smaller plates are curiously similar in appearance. Tlie 
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The following are placed provisionally in the genus Pentaceros : 



8. Pentaceros pcjnctatus, n. sp. PL XXVI, figs. 1, 1 a, 1 b. 

Specific Characters. — Body of large size. Marginal series of plates possessing 
well-developed foraminate pedicellariae. Intermarginalia present. 

Material. — The only example of this species is a fragmentary portion of an 
arm preserved in the British Museum (Natural History) and bearing the 
registered number E. 2561. 

Description. — The body of tlie starfish must have been of large size. The 
supero-marginals are in contact in the extremity of the arm, although interspersed 
granular plates occur. Proximally, at least, radial plates were present. The 
largest supero-marginal present is 11 '2 mm. high and 6*5 mm. long in its widest 
point. It is of rather irregular shape and possesses two foraminate pedicellariae. 
The infero-marginal plates alternate with the supero-marginals. They are of the 
same height as the supero-marginals but only 5 mm. broad. They are oblong in 
shape ; the two interior corners of the oblong, however, are cut away, making the 
ossicles six-sided. The foramina once occupied by the pedicellariaB are deep and 
often situated in a depression. From the foramen itself ridges may run out, 
which probably served for the attachment of muscles. 

The infero-marginal series border only the side of the arm and take but little 
part in the formation of the ventral surface. 

An intermarginal series of rounded granular plates occurs. 

Locality and Strati graphical Position. — Upper Chalk. 



9. Pentaceros pistillifebus, Forbes sp. PI. XXV, fig. 5. 

Obeasteb pistillifebus, Forbes, 1848. Mem. Oteol. Surv. G-reat Brit., vol. ii, p. 467. 
— — Forbes, 1850. In Dixon's Gteology and Fossils of the 

Tertiary and Cretaceous Formations of Sussex, 
p. 329, pi. xxi, fig. 15. 

— pisTiLLiFOEMis, Dujardin et Hu}h\ 1862. Hist. Nat. Zoopb. fichin. (Suites 

ai Buff on), p. 389. 

— PISTILLIFEBUS, Forbes, 1878. In Dixon's Geology of Sussex (new edition, 

Jones), pp. 363, 370, pi. xxi, fig. 15. 
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Specific Characters. — Primary radialia (or interradialia) large with a dilated 
summit which possesses no ornament and is excavated into pits. " Ossicles of the 
arm are narrow, shuttle-shaped, tumid in the centre and slightly impressed 
towards each extremity" (Forbes). 

Material. — Several fragmentary remains of this species are known. The most 
nearly perfect remains are those in the Museum of Practical Geology, Jermyn 
Street. Other specimens are in the British Museum (Natural History), registered 
E. 5037, 57624, E. 2564 (all PI. XXV, fig. 5), 7600, E. 25637, E. 2565. 

Description. — Nothing is known further than the description given in the 
diagnosis. Forbes' description reads as if he had described the species from the 
specimen in the Museum of Practical Geology. This originally was in the collec- 
tion of the Marquis of Northampton. Forbes seems to have described the large 
ossicles upside down. He also says they were in a circlet of five, which is not 
apparent in any specimen known. The roughened and pitted surface recalls in 
some respects the primary radialia and interradialia of P. coronatus. 

Locality and Stratigraphical Position. — Upper Chalk, Kent and Sussex. 



10. Pentaceros, sp. PI. XXV, fig. 7. 

This specimen is preserved in the British Museum of Natural History (no. 5514). 

It consists of five marginal plates which are 12'3 mm. high, and have an 
average length of 5*5 mm. The plates are rugged in appearance and the orna- 
ment is worn away. A cirral of a crinoid (probably BourguetiocHnus) has become 
fixed between two of these plates. 



11. Pentaceros, sp. PI. XXV, fig. 8. 

The only specimen is preserved in the Brighton Museum. It consists of a few 
marginal plates. The supero-marginals are rather irregular in shape, some being 
almost wedge-shaped. On an average they are 4 mm. high and 3*2 mm. long. 
The infero-marginals are opposite and equal in length to the supero-marginals. 
They are only 2*9 mm. high. The plates possess a distinct margin, but the 
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ornament otlierwise is worn away. There are a few small granular inter- 
marginalia. 

With these plates is associated a large plate which appears to be a worn radial 
or interradial of P. Boysii. 



F(/mi7y— ASTROPECTINID^ {Gray, 1840), emend. Sladen, 1886. 

Phanerozonate Asteroids with large marginal plates bearing spines or spiniform 
papillae. Abactinal skeleton with true columnar papillae. Actinal interradial areas 
small, interradial plates when present spinose. Ambulacral plates short and more 
or less compressed. Superambulacral plates present. Aproctuchous. Pedicellariae 
rarely present. 



G^?/7/5— ASTROPECTEN, C. F. Schulze, 1760. 

Adambulacral plates touching the infero-marginal plates along the ray. 
Marginal and adambulacral plate not correspondent in length and number. Supero- 
marginal plates more or less well developed. Marginal plates long and more or 
less quadrate. Superior and inferior series subequal. 



ASTROPECTEN, Sp. PI. XXV, figS. 2, 2 (f. 

Material. — There is one specimen in the Sedgwick Museimi at Cambridge, which 
looks like an Astropecten, It is figured on PL XXV, figs. 2 and 2 a. Practically 
only the marginal plates are preserved. 

Ve^snijftion, — R : r : : 45 mm. : 15 mm. The interbrachial arcs are well rounded. 
The supero-marginalia are remarkably uniform in size throughout the greater 
portion of the ray. Their breadth is 4 mm. and length 1*7 mm. About thirty of 
these are present from the inter radius to the extremity. At the apex of the ray 
tliese plates are adjunct. The upper surface of each plate is rounded. 

The infero-marginalia are equal in size, opposite to, and, as far as one can 
judge, similar in appearance to, the superior series. There is a distinct groove 
l)etween the two series. 

Localifii and Stvatigraphical Vimtion. — Upper Grreensand, Blackdown (?). 



PLATE XVII. 

Metopaster Maxtelli, ForheSj sp. (Page 38.) 

From the Upper Chalk. 

Fig. 

1. Actinal aspect; natural size. (Coll. Brit. Mus., 404(>2.) 
a. Infero-marginal plate; magnified 4 diameters. 



MiTRASTER coMPACTUs, Furh^'fi^ sp. (Page 67.) 

From the Upper Chalk. 

2. Actinal aspect ; copied from Forbes in Dixon's * Geology of Sussex/ pi. xxii, 
fig. 3. 



CoMPTONiA CoMPTONi, Forhes, sp. (Page 69.) 
From the Upper Greensand. 

3. Actinal aspect; natural size. (Coll. Brit. Mus., 34311.) 
a. Infero-marginal plate ; magnified 3 diameters. 
h. Lateral view of interbrachial arc ; natural size. 



CoMPTONiA ELEGANs, Gran. (Page 71.) 

From the Upper Greensand. 

4. Abactinal view ; natural size. (Coll. Brit. Mus., E. 2567.) 
a, Actinal view of same specimen ; natural size. 
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PLATE XVIII. 
Abtheasteb Dixoni, IWhes. (Page 91.) 

From the Lower Chalk. 

Fio. 

1. Actinal aspect; natural size. (Coll. Brit. Mus., 47000.) 
a. Supero-marginal plate ; magnified 3 diameters. 



CoMPTONiA CoMPTONi, Fovhcs^ sp. (Page 69.) 

From the Upper Greensand. 

2. Abactinal view ; natural size. (Coll. Northampton Mus.) 
a. Isolated plate of interradial portion of disc; magnified 6 diameters. 
h. Isolated radial ; magnified G diameters. 

c. Lateral view of interbracliial arc ; natural size. 

d. Supero-marginal plate ; magnified 3 diameters. 
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PLATE XIX. 

Pentaceros coronatus, Forbes J sp. (Page 82). 

From the Lotver Chalk. 

Fig. 

1. Abactinal aspect; natural size. (Coll. Brit. Mus., E. 2562.) 
a. Lateral view of arm ; natural size. 



Metopaster Parkinsoxi, Forbes j sp. (Page 31.) 

From the Upper Chalk. 

2. Actinal aspect ; natural size. (Coll. Brit. Mus., E. 5027.) 

a. Lateral view ; natural size. 

b. Ventro-lateral plate ; magnified 5 diameters, showing entrenched pedicellaria. 

c. Supero-marginal plate ; magnified 3 diameters. 



Nymphaster CooMiiii, Forbes, sp. (Page 15.) 
From the Upper Greeiisand. 
3. Actinal aspect ; natural size. (Coll. Brit. Mus., 48620.) 
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PLATE XXL 

Pentaceros bulbifebus, Forbes, sp. (Page 77.) 

From the Upper Chalk. 

Fio. 

1. View of the extremities of three arms and portion of disc; natural size, 
(Coll. Brit. Mus., E. 5040.) 

a. Ventro-lateral plate; magnified 6 diameters. 

b. Actinal view of the extremities of two of the above arms ; natural siase. 



Pextaoonastkr robustus, n. sp. (Page 73.) 

From the Upper Chalk. 

2. Abactinal aspect ; natural size. (Coll. Brit. Mus., 48085.) 
a. Lateral view of an arm ; natural size. 



Pentaceros bulbiferi;s, Forbes, sp. (Page 77.) 

From the Upper Chalk. 

3. Abactinal aspect ; natural size. (Coll. Brit. Mus., E. 5041 .) 
a. Madreporite ; magnified G diameters. 

4. Abactinal aspect ; natural size. (Coll. Brit. Mus., 40399.) 
a, Madreporite ; magnified 6 diameters. 
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PLATE XXII. 
Pentagonaster obtusus, ForbeSj sp. (Page 74.) 

Frovi the Upper Chalk. 

Fig. 

1. Abactinal aspect; natural size. (Coll. Brit. Mus., 40400.) 
a. Madreporite ; magnified 10 diameters. 

h. Lateral view of margin, abactinal side upwards ; natural size. 

2. Actinal aspect of two specimens; natural size. (Coll. Brit. Mus., 35481.) 
a. Lateral view of extremity of arm of the underlying specimen ; natural size. 

3 a. Dorsal view of extremity of arm ; natural size. (Coll. Brit. Mus., E. 5039.) 
h. End view of extremity of arm ; natural size. (Coll. Brit. Mus., E. 5038.) 

c. Side view of extremity of same arm ; natural size. 

d. Ventral end of extremity of same arm ; natural size. 

e. Supero-marginal plate ; magnified 3 diameters. 
/. Infero-marginal plate ; magnified 3 diameters. 
g. Adambulacral plate ; magnified 5 diameters. 



Pentaceros BoYSir, Forbes, sp. (Page 80.) 

From the Upper Chalk. 

4. Abactinal view ; natural size. (Coll. Brit. Mus., 46600.) 
a. Isolated ossicle of disc ; magnified 4 diameters. 
6. Isolated ossicle of disc ; magnified 4 diameters, 
c. Lateral view of arm ; natural size. 
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PLATE XXIII. 

Pentaceros Boy si I, Foi-hesj sp. (Page 80.) 

Fn^n the Vjqyer f^hilt. 

Fio. 

1. Supero-marginal plate ; magnifioil -I diameters. (Coll. Brit. Mus., 48083.) 

a. Lateral view of extremity of arm from which the above supero-marginal plate 
was drawn ; natural size. 

h. Dorsal view of ext remit v of same arm ; natural size. 



PtrNTA»'EKos Bri.BiKEKis, F»M'f'r'<y sp. (Page 77.) 

2. Al^ctinal asjnvt : natural si/o. \^ColL Brit* Mus.* E^ -XUi) 
it. Madrejvrite; mainutiovl o diameters. 









o. Aotinal asjHVt : natural sire, v^'^'^^* *^^it. Mas., -.^^k^i"^ 
'?. Aotiual view of oxtrvnuitv of arm: natural si^o. 
b. Inforv^-uiarjriual plato : tuacuittisl -^ diaim^tors. 
t\ Vontrv>-latoral plato : uia^nitt^xl t vUauieters. 
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PLATE XXIV. 

Pentaceros abbreviatus, n. sp. (Page 86.) 

From the TJpj>ei' Chalk. 

Fio. 

1. Abactinal aspect; natural size. (Coll. Brit. Mus., 57538.) 

a. Lateral view of arm ; natural size. 

b. Radial plate ; magnified 3 diameters. 

c. Two succeeding supero-marginal plates ; magnified 3 diameters. 



Pentaceros coronatus, Forbes^ sp. (Page 82.) 

From the Lower Chalk. 

2. Abactinal aspect ; natural size. (Coll. Brit. Mus., 35480.) 

a. Plate of disc ; magnified 3 diameters. 

b. Supero-marginal plate ; magnified 3 diameters. 

c. Lateral view of arm ; natural size. 
[See also PI. XXV, fig. 9.] 
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PLATE XXV. 

Nymphasteb radiatus, n. sp. (Page 73.) 

From the Lower Glialk. 
Fio. 

1. Abactinal view ; natural size. (Coll. Brit. Mus., E. 375.) 

a. Lateral view of margin ; natural size. 

b. Supero-marginal ossicle ; magnified 4 diameters. 

AsTKOPECTEX ? u. sp. (Page 90.) 
From the Upper Gh^eeiisand. 

2. Abactinal view ; natural size. (Coll. Sedgwick Museum, Cambridge.) 
a. Isolated marginal ossicle ; magnified 4 diameters. 

Pentaceros squamatus, Forbes^ sp. (Page 83.) 

From the Upper Chalk. 

3. Abactinal view ; natural size. (Willett Coll., Brighton Mus.) 

a. Madreporite ; magnified 6 diameters. 

b. Marginal view of arm ; natural size. 

c. Supero-marginal ossicle ; magnified 6 diameters. 

Pentaceros ocellatus, Farbes^ sp. (Page 85.) 

From the Upper Chalk. 

4. Actinal view ; natural size. (Coll. Brit. Mus., E. 5012). 
a. Ventro-lateral ossicle; magnified 4 diameters. 

Pentaceros pistilliferus, Forbes, sp. (Page 88.) 

From the Upper Chalk. 

5. Ossicles of disc ; natural size. (Coll. Brit. Mus. ; from left to riglit the 

register numbers are E. 5037, 57684, E. 2564.) 

Genus ? sp. ? (Page 93.) 
From the Chalk. 

6. Ossicles ; natural size. (Coll. Brit. Mus.) 
a . Isolated ossicle ; magnified 4 diameters. 

Pentaceros ? n. sp. (Page 89.) 
From the Chalk. 

7. Marginal view of ossicles of arm ; natural size. (Coll. Brit. Mus., 5514.) 

Pentaceros ? n. sp. (Page 89.) 
From the Clwlk. 

8. Marginal view of ossicles ; natural size. (Willett Coll., Brighton Mus.) 

Pentaceros coronatus, Forbes sp. (Page 82.) 

9. Madreporite; magnified 4 diameters. (Coll. Brit. Mus., 35480.) 
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PLATE XXVI. 

Pentaoeros punctatus, n. sp. (Page 88.) 

Frotn the Upper Chalk. 
Fig. 

1. Abactinal view of remains of arms; natural size. (Coll. Brit. Mas., B. 2561.) 

a. Lateral ^'iew of margin ; natural size. 

h. Enlarged view of single ossicle ; magnified 2 diameters. 



Pentaceros Boysii, Forbesy sp. (Page 80.) 
From the Upper Chalk. 

2. Actinal view ; natural size. (Coll. Sedgwick Mus., Cambridge.) 

a. Lateral view of margin; natural size. 

b. View of isolated ossicle ; magnified 4 diameters. 



MiTRASTER COMPACTUS, Forbe.% sp. (Page 67.) 

From the Upper Chalk. 

3. Abactinal view ; natural size. (Willett Coll., Brighton Mus.) 

a. View of end of arm; magnified 4 diameters. 

b. Lateral view of supero-marginal ossicles ; magnified 4 diameters. 

c. Lateral view of infero-marginal ossicles ; magnified 4 diameters. 



Calliderma mosalcum, Forbesy sp. (Page 9.) 

From the Lower Chilk. 

4. Actinal view of ambulacral groove ; magnified 4 diameters. (Coll. Sedgwick 
Museum, Cambridge.) 
a. Actinal view ; natural size. 
6. Infero-marginal ossicle ; magnified 4 diameters. 
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PTERIA. 57 

This species was figured from the Norwich Chalk by S. Woodward (1833) as 
Plagiostoma granulosum., but apparently he was unaware that it had been previously 
described and figured by Nilsson under the similar name P. granulatum. 
Woodward's figure seems to have been overlooked by later writers. 

Distribution. — Actinocamax quadratus zone of East Harnham, Salisbury. 
Bdemnitella mucronata zone of Alderbury, Clarendon (near Salisbury), and various 
localities near Norwich. Chalk of Trimingham. 



Fam%— PTERITDiE, Meek. 
Genus — Pteria, J. A. Scopoliy 1777} 

C Introd. Hist. Nat..' p. 397.) 

Sub-genus — Oxytoma, Meekj 1864. 

('Check List Invert. Foas., N. America/ p. 39; Meek and Hayden, 'PalflBont. TJ. Missouri,' 1864^ 

Part I, p. 79.) 

Ptebia (Oxttoma) Cobnueliana {d'Orbigny)y 1846. Plate VIII, figs. 1, 2, 3 a, 6, 4-7. 

1836. AvicuLA MACBOPTEBA, F. A, Bomer, Die Verstein. nord-deutsch. Oolith.- 

geb., p. 86, pi. iv, fig. 5 (non Avicula 
macrojptera, Lamarck, 1819). 
1841. — — — Die Verstein. d. nord-deutsch. Kreide- 

geb., p. 64. 
1846. — Cobnueliana, A, d*Orbigny, Pal. Fran9. Terr. Crct., vol. iii, p. 471, 

pi. ccclxxxix, figs. 3, 4. 
1846. — PECTiNATA, d'Orhigny, Ibid., p. 473, pi. cccxci, figs. 1—3. 

1850. — Cobnueliana, — Prodr. de Pal., vol. ii, p. 82. 

1850. — PECTiNATA, — Ibid., p. 82. 

? 1868. — Cobnueliana, E. Eichwald, Lethsea Rossica, vol. ii, p. 508, pi. 

xxii, fig. 1. 
1869. — — F.J. Pictet and O. Campiche. Foss. Terr. Cr^t. Ste. 

Croix (Mater. Pal. Suisse, ser. 5), 
p. 66, pi. clii, figs. 1 — 4. 
1877. — — O, Bohm. Zeitschr. d. deutsch. geol. GteseUsch., vol. 

xxix, p. 237. 
? 1883. — — W. Keeping. Foss., etc., Neoc. TJpware and Brick- 

hill, p. 109, pi. V, fig. 2. 
1884. — — 0. Weerth. Die Fauna des Neocom. im Teutoburg. 

Walde (Palffiont. Abbandl., vol. ii), 
p. 50. 



* Syn. Avicula, Bruguiire, 1791. 

8 
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1889. Aticttla injequiyalyis, (?. W, Lamplugh, Quart. Joum. G«ol. Soc.,yoI. xIt, 

p;615. 
1895. — CoBNUELiANA, Q, Moos. Zeitschr. der deutsch. geol. Q^sellsch., vol. 

xlvii, p. 267. 

1895. — — F, Vogel Hollilndisch. Kreide, p. 55. 

1896. — — A, Wollemann. Zeitschr. d. deutsch. geol. GkeellflclL, 

vol. xlviii, p. 842. 

1900. — — — Die Biv. u. Gkustrop. d. deutsch. u. 

holland. Neocoms (Abhandl. d. k. 
preussisch. geol. Land., N. F., pt. 
31), p. 52. 

1901. OzYTOMA iN^QUiYALYE var, MACBOPTEBA, L, Wo/ogen, Jahrb. d. k.-k. geol. 

Beichsanst., vol. li, pp. 12, 
15, pi. i, figs. 7, 14, 15. 

Description. — Shell obliquely oval, rounded. Height a little greater than length. 

Left valve moderately convex. Anterior ear triangular. Posterior ear larger 
and longer than the anterior. Surface of valve with from 1 2 to 21 main ribs which 
are rounded, and form projections on the margin of the valve. Between the main 
ribs are broad flat interspaces in the middle of each of which a smaller rib occurs, 
and between these secondary ribs and the main ribs one or more still smaller ribs 
are found. On the middle and posterior parts of the valve the ribs are nearly 
straight, but on the anterior part they curve forward. Similar ribs occur on the 
anterior ear; on the posterior ear much smaller ribs are present, and growth 
lines are seen. Fine concentric ridges cross both ribs and interspaces. 

Right valve nearly flat, with many small, sometimes irregular ribs, which may 
be alternately large and small. Anterior ear rather small, with a well-marked 
byssal sinus. Posterior ear large, pointed, Avith small radial ribs. 

Measurements : 





(1) 


(2) 


(3) 


Length 


26 


24 


13 mm. 


Height 


27 


25 


15 „ 



(1, 2) Speetx)n Clay (D 1), Speeton. 
(3) Claxby Ironstone, Claxby. 

Affinities. — P. (Oxytoma) Gornueliaiia is distinguished from the other Cretaceous 
species of Oxytoma by the broad interspaces on which several smaller ribs occur. 
It belongs to the persistent and variable series of forms, ranging from the Rhsetic 
to the Chalk, of which Pterin hisequivalvis (Sowerby) is the type, and it is regarded 
by L. Waagen as only a variety of that species. 

In most of the English specimens the main ribs are more numerous but less 
prominent than in the examples figured by d'Orbigny and by Pictet and Campiche. 
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But the number of those ribs varies considerably, and our specimens agree per- 
fectly with the figures given by Waagen. The specimens from Faringdon are 
smaller than those found in the Speeton Clay, and they present some resemblance 
to P. pectinata (see below), but the presence of several smaller ribs in the inter- 
spaces connects them with P. Coiiiueliana, 

Types. — From the Hils-thon of Elligser Brink. The specimen from Upware 
figured by Keeping is in the Sedgwick Museum ; it is imperfectly preserved, but is 
probably an example of this species. 

Distribution. — Speeton Clay (zone of Belemnites lateralis^ D 1) of Speeton. 
Claxby Ironstone (zone of B. lateralis) of Claxby. Tealby Clay (zone of B.jaculum) 
of Claxby. Lower Greensand of Faringdon. Gault of Folkestone.^ 



Pteria (Oxytoma) pectin ATA {Soicerbj/)^ 1836. Plate VIII, figs. 8 a, 6, 9, 10 a, />• 

11-13, 14 a, 6. 

1836. AvicuLA PBCTiNATA, J, de C. Sowerhy, Trans. G^eol. Soc., ser. 2, vol. iv, pp. 

128, 338, pi. xiv, fig. 3. 
1854. — — /. Morris. Cat. Brit. Foss., ed. 2, p. 163. 

1869. — — F.J. Pictet and G. Campiche. Foss. Terr. Cret. Ste. 

Croix (Mater. Pal. Suisse, ser. 5), 

p. 70. 

Non 1846. — — A. d^Orhigny. Pal. Fran9. Terr. Cret., vol. iii, p. 473, 

pi. cccxci, figs. 1 — 3. 

Descnption. — Shell small, obliquely oval, with evenly rounded margin. Height 
a little greater than length. 

Left valve convex, ornamented with numerous slender ribs often having sharp 
summits. Frequently the ribs are of two sizes — larger and smaller, alternating in 
a more or less regular manner. But in some cases the ribs near the margin of the 
valve are of equal or nearly equal size. The interspaces are flattened and con- 
siderably broader than the ribs. Anterior ear moderately large, triangular, the 
outer angle nearly a right angle ; surface with ribs similar to those on the rest of 
the valve. Posterior ear much longer than the anterior, wing-like, with concave 
growth-lines ; on the dorsal part a few slender ribs occur but are often indistinct 
or absent near the valve. 

Right valve moderately convex dorsally, flattened ventrally, surface smooth or 
with very fine radial and concentric ribs. Posterior ear large, not distinctly limited. 
Anterior ear small. 

^ The only specimen seen from this horizon is in the British Museum, No. L. 16,880. 
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Measurements : 














(1) 


(2) 


(3) 


(*) 


(6) 


Length 


16 


10 


9-5 . 


9 


8 mm. 


Height' 


17 


12 


10 


11 


y „ 



(1) Hythe Beds (Bai^te Stone), St. Eatherine's Chapel, Guildford. 
(2 — 5) Folkestone Beds, Folkestone. 

Affinities. — The shell in tliis species is smaller than in P. Comueliana (see 
above) ; also the main ribs on the left valve are closer together, more numerous, 
and between them not more than one small rib is foimd. The ornamentation on 
the right valve is very much finer than in P. Cornueliana. See also Pteria 
(Oxijtoimi) tenuicostata (below). 

Type. — The type came from the Folkestone Beds of Risborough, but appears to 
have been lost. Another specimen, however, from the same locality is in the 
Fitton Collection in the Museum of the Geological Society. 

Distribution. — Hythe Beds (Bargate Stone) of St. Katherine's Chapel, Guild- 
ford. Sandgate Beds of Parham. Folkestone Beds of Folkestone. Recorded by 
Topley from the Hythe Beds of Hythe. Gault of Folkestone (British Museum, 
No. L, 4926).* Upper Greensand of Ventnor, and Crook Hill, Cheddington 
(Dorset). 



Pteria (Oxytoma) sp. Plate VIII, fig. lo^r, i. 

Some very small examples of a Pteria similar to P. pectinata are found in the 
Tottemhoe Stone of Hitchin. They are not well preserved, but appear to be dis- 
tinguished from P. pectinata by the presence of transverse ribs placed at regular 
distances in the spaces between the radial ribs. 



Pteru (Oxytoma) dubia {Etheriilge)^ 1881. Plate VIII, fig. 16 a, 6. 

1881. Ayicula dubia, B, Etheridge. In Penning and Jukes-Browne, QeoL Cam- 
bridge, p. 145, pi. ii, figs. 4, 4 a. 

Remarks. — This is known only by the two type specimens — one being a right 
valve separated from the matrix, the other a left showing the interior only. The 
surface of the right valve is smooth. Since the exterior of the left valve is un- 

1 Measured obliquely to the hinge-line. 

^ The species recorded from the Gault of Folkestone as Avioula Bauliniana, d'Orbignj (see Jukes- 
Browne, * Cretaceous Bocks of Britain,' vol. i, p. 465), is probably Pteria pectinata. 
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known, the characters and affinities of this " species " cannot be determined. The 
left valve has a length of 6 mm. 

Types. — In the Sedgwick Museum, Cambridge. 

Distribution. — Tottemhoe Stone (zone of Holaster sivbglobosus) of BurwelL^ 



Ptebia (Oxytoma) tenuicostata {Rdmer)y 1841. Plate VIII, figs. 17 a-dy 18, 

19a, 6, 20a, 6, 21 a, b, 22, 23. 

1841. AvicuLA LiNBATA, F, A, Bdmcr, Die Verstein. d. nord-deutsch. Kreidegeb., 

p. 64, pi. viii, fig. 15 (^. tenuicostata on 
pi. viii). 
1850. — SUBLINBATA, A. d'OrU^ny, Prodr. de Pal., vol. ii, p. 249. 

1869. — TBNUicosTA, F. J, Pictet and O, Campiche, Foss. Terr. Crct. Ste. 

Croix (Mater. Pal. Suisse, ser. 5)» 
p. 73. 
1878. — TENincosTATA, /. F. Blake. Proc. G^eol. Assoc,, vol. v, p. 259. 

1882. — — H. Schroder. Zeitschr. d. deutsch. geol. G^esellsch.» 

vol. xxxiv, p. 271. 
1888. — —A. Peron, L'Hist. du Terr, de Craie, p. 153, pi. i, 

figs. 11, 12. 
1904. — — A.W. Eowe, Proc. Oteol. Assoc., vol. xviii, p. 266. 

Non 1845. — — A, d'Orbigny, in Murchiaon,, de Vemeuil, and Keyset^ 

ling, Geol. de la Bussie d'Europe, 
vol. ii, p. 490, pi. xliii, figs. 5 — 7. 
— 1854. — LINBATA, /. Morris, Cat. Brit. Foss., ed. 2, p. 163. 

DescHptioa. — Shell obliquely oval, usually longer than high. 

Left valve moderately convex ; with evenly convex margins, except the postero- 
dorsal, which is slightly concave. Ears large, the anterior indistinctly limited, and 
with its outer angle rectangular or slightly obtuse. Posterior ear longer and more 
distinctly limited than the anterior, with the dorsal portion extended and wing- 
like. 

Ornamentation of left valve consists of numerous (sometimes as many as 100) 
narrow, well-marked, evenly rounded ribs separated by broad, flat interspaces. 
The anterior ribs are slightly less prominent than the others ; those near the pos- 
terior border are often closer together. At the margin of the valve the ribs usually 

^ Another specimen from the same locality and horizon was described by Etheridge as Avicula 
JUata (Penning and Jukes-Browne, 'Gteol. Camb.,' p. 144, pi. ii, fig. 3). I am unable to accept the 
generic position assigned to this species by Etheridge ; it may be an Ostrea, but appears to be closely 
allied to the shell described as Anomia subradiata by Eeuss (' Die Verstein. der bohm. Kreideformat./ 
pt. 2, 1846, p. 45, pi. xxxi, figs. 18, 19). The type and three other specimens of Avicula filata are in 
the Sedgwick Museum, Cambridge. 
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show a more or less regular alternation in size, but sometimes two or three of the 
larger ribs occur in proximity without the intervention of smaller ribs. In some 
cases between the large and small ribs a rib of still smaller size is found. Some of 
the large ribs start from near the umbo ; others start at some little distance from 
it but soon reach the same size as the primary ribs ; still other ribs are intercalated 
at a greater distance from the umbo and do not attain the same size as the 
earlier ribs. The anterior and posterior ribs have a slight curvature ; the others 
are more nearly straight. Occasionally the anterior and posterior ribs have a 
faintly marked nodose appearance. The interspaces are smooth, or have a very 
faintly marked radial ribbing. The anterior ear is ornamented with ribs similar to 
those on the remainder of the valve, but they are of uniform or nearly uniform 
size. The posterior ear is marked with growth-lines parallel to its posterior con- 
cave border ; radial ribs also occur, and are rather larger and more widely separated 
on the dorsal portion than on the part near the junction with the rest of the valve. 

Right valve much smaller than the left ; flattened, but convex in the median 
dorsal part. Anterior ear with a deep sinus. Posterior ear much larger, but not 
marked ofE from the rest of the valve. Surface smooth, or with very faint concen- 
tric lines. 

Measurements of left valves : 

(1) (2) 

Length . 27 26 
Height (oblique) 25*5 23 

(I, 8) A. quadrahis zone, West Hamham. 
(2, 5) „ ,, Coddenham. 

(4) Upper Chalk, Euston Parva. 
(3, 6, 7) „ Wells. 

Affinities. — Pteria danica (Ravn) ^ is similar in outline and the general 
character of its ornamentation to Pteiia tenuicostatUf but appears to be dis- 
tinguished by the possession of fewer ribs and by their absence in the neighbour- 
hood of the umbo. 

In the character of its ornamentation P. tenuicostata closely resembles P. 
pectinata (see p. 59), but is distinguished by its larger size, relatively greater 
length, and smaller convexity; also the ribs are more numerous, the ears are 
relatively larger, and the anterior left ear is less distinctly limited. 

The specimen from Simbirsk figured by d'Orbigny (1845) as Avictila teniii* 
costata. differs from that species in the possession of fewer and stronger ribs. It 
was subsequently regarded by d'Orbigny^ as an example of Avictila lanpeSyMorton.^ 

1 'Mollusk. i. Danmarks Kridtaflej,' i. (1902), p. 79, pi. i, figs. 1, 2. 

« ' Prodr. de Pal.,' vol. ii (1850), p. 249. 

' • Synopsis Org. Bemains Cret., XJ.S.' (1834), p. 63, pi. xvii, fig. 5. 



(3) 


(4) 


(5) 


(«) 


(7) 


(8) 


26 


20-5 


19 


19 


13-5 


12 irim. 


22 


19 


18 


17 


1475 


11-25,, 
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Bemarks. — In England this species has, up to the present time, been definitely 
recognised in the Actiiiocamax qtiadratits zone only. 

The specimen figured by Romer is relatively higher than most of the English 
examples, but in other characters there is close agreement. 

Pteria seminuda (Dames) ^ resembles Pteria tenuicostatay but appears to differ 
in the ribs on the left valve being of more nearly uniform size, and in the presence 
of distinct ornamentation on the right valve. 

Type. — The type is stated by Romer to have come from the Lower Chalk of 
Lindner Berg, near Hanover, but according to Dr. J. Bohm the horizon is really 
the quadratus Chalk. 

Distribution. — Zone of Actinocainax qitadratas of West Harnham, near Salisbury, 
and Sewerby (Yorkshire). Upper Chalk {? A. quadratus zone) of Coddenham 
(Suffolk), Wells (Norfolk), and Ruston Parva (Yorkshire). 



Sub-genus — Pseudoptera, F. B. Meel\ 1 873. 

(* 6th Ann. Eep. XJ.S. Gteol. Survey of the Territories,' p. 489 ; Meek, * Invert. Cret. and Tert. Foss. 
XJ. Missouri ' (Eep. XJ.S. Geol. Survey, vol. ix, 1876), p. 29.) 



Pteria (Pseudoptera) subdepbessa {d'Orhignt/), 1350. Plate IX, fig. la, b. 

1845. AvicuLA DEPBESSA, E. Forbcs, Quart. Joum. G^eol. Soc., vol. i, p. 247, pi. iii, 

fig. 7 (non A. depressa, Munster, 1841). 
1850. — 8UBDEPRE88A, A. d'Orbigny. Prodr. de Pal., vol. ii, p. 119. 

1854. — DEPRE88A, /. Morris. Cat. Brit. Foss., ed. 2, p. 163. 

1855. — 8UBDEPBE88A, G. Cotteau, Moll. Foss. de TYonne, p. 104. 

1869. — — F.J, Pictet and Q, Campiche. Foss. Terr. Cret. Ste, 

Croix (Mater. Pal. Suisse, ser. 5). 
p. 70. 

1871. — — F. Stoliczka. Pal»ont. Indica, Cret. Fauna S. India» 

vol. iii, p. 398. 

Bemarks. — This species is very imperfectly known at present. It resembles 
P. haldonensis from the Upper Greensand of Haldon (see below) but is easily dis- 
tinguished by the strong concentric ridges ; it also appears to be relatively longer 
and less convex. 

Type. — ^In the Museum of the Geological Society (No. 2050). 

Distiihution. — Lower Greensand (Crackers) of Atherfield. Recorded by Topley 
from the Atherfield Clay of Peasmarsh and Shalford. 

1 * Zeitschr. d. deutsch. geol. GeseUsch.,' vol. xxvi (1874), p. 765, pi. xxi, fig. 3 ; Notling, * Die Fauna 
d. baltiscli. Cenoman.' (Palseont. Abhandl., vol. ii, 1885), p. 21, pi. iii, figs. 7, 8. 
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Pteria (Pseudopteba) anomala {Sowerhy), 1836. Plate IX, figs. 2a-d, 3 a, 6, 4a, 6. 



1836. 



? 1846. — 



? 1845-6. AvicuLA — 



? 1850. — 



1854. 
1868. 



AncuLA AKOicALA, /. de C, Sotcerhy. Trans. Oeol. Soc., ser. 2, vol. iv, pp. 

240, 342, pi. xvii, fig. 18. 
A, E, Beu88. Die Yerstein. der bohm. Kreideformat., 

pt. 2, p. 22, pi. xxxii, figs. 1 — 3. 
? 1842. Gebyillia — H. B, OeiniiM, Cbar. d. Schicht. u. Petref. des sachs. 

Kreidegeb., pt. 3, p. 80, pi. xx, fig. 38. 

— Gnmdriss d. Verstein., p. 459, pi. xx, 
fig. 5. 

— Das Quadersandst. oder Kreidegeb. in 
Deutscbland, p. 170 (partim), 

J. Morris, Cat. Brit. Foss., ed. 2, p. 163. 

A, Briart and F. L, Comet, Descript. Mineralog. G^l. 

et Pal. de la Meule de Bracquegnies (Mem. 
cour. et Mem. des Say. Strangers, vol. xxxir), 
p. 52, pi. iv, fig. 7. 

F, J. Pictet and 0. Campiche. Foss. Terr. Cret. Ste. 

Croix (Mat^r. Pal. Suisse, ser. 
5), p. 71. 
F, Stoliczka, Palseont. Indica, Cret. Faima S. India^ 

vol. iii, p. 398. 
H, B. Oeinitz. Das Elbthalgeb. in Sachsen (Palseonto- 

grapbica, vol. xx, pt. 1), p. 207, pi. 
xlvi, figs. 5, 6. 

B. Michael. Zeit«cbr. der deutscb. geol. Qesellscb., toL 

xlv, p. 233. 



1869. — 



1871. — 



? 1873. — 



1893. — 



Non 1846. — 

— 1850. — 

? _ 1877. — 



— 1883. — 



— A. d'Orbigny. Pal. Fran9. Terr. Cret., vol. iii, p. 478, pi. 

cccxcii, figs. 1 — 3. 
-^ d'Orhigny, Prodr. de Pal., vol. ii, p. 167. 

— A, Fritsch, Stud, im G^ebiete der b5bm. Kreideformat. : 

II, Weissenberg. u. Malnitz. Scbiebt., p. 
128, fig. 108. 

— — Ibid., Ill, Iserscbicbt., p. 109. 



Description. — Shell rather large; outline (without the ears) triangular, very 
oblique ; anterior margin convex, forming a rounded angle with the sinuous postero- 
ventral margin. Umbo of left valve pointed, acute, near the anterior extremity. 
Apical angle about 45°. 

Left valve very convex, with a strong, rounded ridge extending from the 
umbo to the postero-ventral extremity. In front of this ridge the shell curves 
rapidly downwards, and becomes nearly vertical to the plane of the valves near 
the anterior margin and near the anterior ear. Behind the ridge the valve is 
flattened and slopes dorsally (fig. 2 a) ; but this part is sometimes divided into two 
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by a median step-like fold (fig. 3 a). A narrow part adjoining the posterior ear 
slopes rather rapidly. 

Anterior ear of moderate size, convex, much higher than long. Posterior ear 
large, united to the whole of the postero-dorsal margin of the valve; posterior 
margin of ear slightly concave or sinuous, forming an obtuse angle with the hinge- 
line and also with the postero-ventral margin. 

Ornamentation consists of numerous radial ribs which are straight or slightly 
undulating, and extend over the larger part of the valve. On the posterior ear the 
ribs are narrow and separated by broad, flat or slightly concave interspaces. On 
the flattened part of the valve the ribs are rather more rounded and become less 
distinct towards the postero-ventral margin in large specimens. In front of the 
main ridge the ribs are closer together and the interspaces very narrow ; on the 
anterior part of the valve and on the anterior ear, ribs are either absent or 
indistinct. Numerous, close-set, regular, concentric linear ridges cross both ribs 
and interspaces. 

In small specimens (figs. 4 a, h) having the ornamentation well preserved, the 
ribs on the flattened part of the valve are narrow, rounded, distinctly limited, 
and separated by broad interspaces; new ribs are introduced in the middle of 
some of the interspaces. The ribs and interspaces are crossed at regular intervals 
by concentric ridges which form squares or oblongs with the ribs. On the posterior 
ear similar ornamentation occurs, but the concentric ridges cut the ribs obliquely. 

Right valve not seen. 

Measurements : 

(1) (2) 

Umbo to postero-ventral extremity 8G . . 75 mm. 

Length of hinge-line ... 49 . . 54 „ 

(1, 2) Blackdown. 

Affinities. — The specimen from the Cenomanian of Le Mans figured by 
d'Orbigny as Avicula anomala appears to be distinct from Sowerby's species on 
account of its larger apical angle and its fewer, stronger, and more spiny ribs. See 
also P. {Pseudoptera) haldovensis (below). 

The character of the hinge in this and the other species here included in the 
sub-genus Pseudoptera is unknown ; consequently their systematic position cannot 
be regarded as definitely determined. 

Beinarks. — The only examples which I have seen are the type specimen, six 
specimens in the British Museum, and two in the Museum of Practical Geology. 
Those from Haldon have the ornamentation very perfectly preserved. 

Type. — In the Bristol Museum, from Blackdown. 

Distribution. — Upper Greensand (zone of Schla^iihachia rostrata) of Blackdown 
and Haldon. 

9 
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Pteria (Pseudoptera) HALD0NEN8IS, sp. HOY. Plate IX, figs. 6, 6 a, 6, 7, 8 a-c, 9, 10. 

Description. — Shell of moderate size, triangular, very oblique. Anterior margin 
slightly convex, forming a rounded angle with the postero- ventral margin. Umbo 
pointed, acute, near the anterior extremity. Apical angle about 43°. 

Left valve very convex, with a sharp carina extending from the umbo to the 
postero-ventral angle. The part of the valve in front of the carina is bent 
sharply downwards along its whole length, and is ornamented with from ten 
to eighteen slender, linear ribs, which are separated by broad flat interspaces. 
The number of ribs increases with age owing to the intercalation of new ribs 
in the interspaces. The space between the carina and the first rib, and 
sometimes also between the first and second nb, is greater than the space 
between the ribs near the middle of the anterior part of the valve. Minute 
spiny projections are present on the ribs in well-preserved specimens. A similar 
l)ut rather stronger rib, also with spiny projections, occurs on the carina. 
Behind the carina two short ribs, extending from near the middle to the margin of 
the valve, are sometimes seen. The larger part of the valve behind the carina is 
flattened and smooth except for numerous, slightly curving growth-ridges, which 
are continued on to the posterior ear, and are sometimes seen in front of the carina, 
where they may l)ecome more prominent. 

Anterior ear small, with rounded margin, indistinctly separated from the 
remainder of the valve, ornamented with radial ribs similar to those on the 
adjoining part of the valve. 

Posterior ear compressed, very large, separated from the remainder of the 
v.alve by a very shallow depression. Growth-ridges concave and parallel with 
the posterior margin. 



Right valve not seen. 










Measure inents : 










(1) 


(2) 


(3) 


(4) 


(6) 


Height (oblique) . 28 , 


, 2(5 , 


, 25 . 


, 23 . 


18 mm. 


Length of hinge-line M 9 


. 1(3 , 


. 18 , 


. 15 , 


12 „ 



(1 — 5) Upper Greensand, Haldon. 

Affinities. — This species is closely allied to Pteria {Pseudoptera) raricostu (Reuss),* 
from the Gosau Beds of St. Wolfgang (Salzburg), but is distinguished by the 
smaller oblicjuity of the shell, by the angle formed by the anterior and postero- 

^ This measurement is approximate only, since tlie ^wsterior wing is usually imperfectly preserved. 

- Reuss, * Char. d. Kreideschicht. in den Ostalpen/ etc. (Denkschr. d. k. Akad. Wissensch. Wien, 
Math.-nat. CL, vol. vii, 1854), p. 147, pi. xxviii, lig. 16; K. A. Zittel, 'Die Bivalven d. Gosaugeb.' 
(Ibid., vol. XXV, pt. ii, 1866), p. 90, pi. xiii, fig. 6; A, glabra, G^einitz, 'Das Elbthalgeb. in Sachsen' 
(Palseontographica, vol. xx, pt. i, 1873), p. 208, pi. xlvi, fig. 7, and pt. ii, pi. xi, fig. 2 ? ; Notling, * Die 
Fauna d. baltisch. Cenoman.' (Paleeont. Abhandl., vol. ii, 1885), p. 22, pi. iii, fig. 9. 
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ventral margins being smaller, and by the shorter postero- ventral margin. It also 
resembles P. {Pseudoptera) ignahergeims (Lundgren)/ from the Senonian of 
Ignaberga. 

P. {Psettdoptera) haldoiieiisis is distinguished from the young of P. {Pseudoptera) 
anomala (see above) by its sharp carina; by the part of the valve behind the carina, 
and the posterior wing, being smooth ; also by the strong and more widely sepa- 
rated ribs in front of the carina. 

Types. — In the British Museum and the Sedgwick Museum. 

Distribvtioii. — ^Upper Greensand (zone of Pecten asper) of Haldon. 

Pteeu (Pseudoptera) gaultina, sp. nov. Plate IX, figs. 11 a^ />, 12 <?,/>. 

Description. — Shell small, very oblique. Umbo acute, near the anterior 
extremity. Apical angle 26° to 32°. 

Left valve moderately convex, with the median triangular part raised but 
flattened ; in front of this the valve bends sharply to the anterior margin ; behind, 
it bends rather sharply to join the posterior ear, which is distinctly demarcated. 
Anterior ear small. Posterior ear moderately large, united to the greater part of 
the postero-dorsal margin of the valve ; its posterior margin concave. 

A few narrow, well-defined radial ribs occur on the anterior part of the raised 
triangular portion and just in front of it. In some cases less distinct ribs with 
spiny projections are present on the whole of the triangular part of the valve. 
Growth-ridges are often well-marked, and are continued on to the posterior ear. 

Measurements : 

Hinge-line . . . . .11 mm. 

Height (oblique) . . . . 21 „ 

Black Ven. 

Affinities. — This species is distinguished from Pteiia (Psetidoptera) haldonensis 
(see above) by (1) the greater obliquity of the shell, (2) the smaller apical angle, 
(3) the absence of the sharp carina, (4) the distinctly limited posterior ear. 

Types. — ^In the Museum of Practical Geology (No. 10,780) and the Sedgv\'ick 
Museum. 

Distribution. — Gault of Black Ven. 

PrEEfA (Pseudoptera) ccerulescens {Nllsson), 1827. Plate IX, figs. 13-16, 17 a, b, 
18, 19 a, b. 

1827. AvicuLA ccEEULESCENs, 8, Niha&n. Petrif. Suecana, p. 18, pi. iii, fig. 19. 
P 1836. — — A.Ooldfnss. Petref. Germ.,vol. ii, p. 132, pi. cxviii, 
fig- 6. 

^ ' Hollusk. i Mammilaius och Mucronata Zonema i Nordustra Sk&ne ' (1894), p. 44, pi. i, fig. 2. 
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? 1841. Ayicula CCBBULE8CEN8, F, A. Biimer, DieYerstein. d. nord-deutsch. Kreide- 

geb., p. 64. 
1850. — — A.d'Orhigny, Prodr. de Pal., vol. ii. p. 249. 

1888. — C^RULESCENS A, Peron, Hist. Terr, de Craie, p. 155, pi. i, fig. 14. 

? 1889. — c(ERULE8CEN8 E. Hcifzapfel, Die Mollusk. Aachen. Kreide (False- 

ontographica, vol. xxxv), p. 227. 
1897. — — A, Hennig. Bevis. Lamell. i Nilsson^s *Petrif. 

Suecana,* p. 54, pi. iii, figs. 25 — 27. 

Description. — Shell rather small, oblique, triangular. Anterior margin slightly 
convex or nearly straight. Umbo rather near the anterior extremity, sometimes 
curved slightly backwards. Anterior ear small, not distinctly marked off from the 
rest of the valve. Posterior ear large, triangular, its inner margin not limited, its 
posterior margin slightly concave and continuous with the postero- ventral margin 
of the valve. Median part of the valve raised, extending obliquely backwards, some- 
times subcarinate anteriorly. In front of this raised part the valve is bent more or 
less sharply; behind, it is compressed gradually. Surface with weak radial ribs, which 
are straight or slightly undulating, and bear small spiny or scaly projections some- 
times close together, sometimes more or less widely separated. The ribs may 
occur on the anterior part only, or may be present over the entire shell, including 
tlie ears. Often on the anterior part they are closer together than elsewhere. The 
number of ribs and the width of the flat interspaces vary in different specimens. 
New ribs may be introduced in the interspaces at varying distances from the umbo. 
In some specimens numerous fine concentric lines are seen. 

Measurements : 

(3) 

10 mm. 
10-5 „ 

(1) A, quadratua zone, East Harnham. 

(2) B. mncron^ta zone, Norwich. 

(3) „ „ Clarendon. 

Affinities. — The imperfect specimen from the Lower Senonian of Brunswick 
figured by Gr. Miiller ^ as Aricnla sp. may perhaps be an example of P. coendescens. 

Avicula (itahra^ Reuss,^ resembles in form P. ccendescenSy but is distinguished 
by the absence of radial ribs. 

Avicula suhnodosay Hagenow,^ from the Senonian of Riigen, is perhaps iden- 
tical with P. ccerulescenSy but in the absence of a figure of the former I am unable 
to make a comparison. 

1 * Mollusk. d. Untersen. v. Braunschweig u. Ilsede' (1898), p. 39, pi. v, fig. 10. 

2 ' Die Verstein. der bohm. Kreideformat.' (1846), pt. 2, p. 22, pi. xxxii, figs. 4, 5. 
^ * Neues Jahrb. fur Min.,* etc. (1842), p. 559. 





(1) 


(2) 


Length 


11 


11 


Height 


13 


12 
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Remarks. — The English specimens have the median part of the valve apparently 
less sharply marked off from the anterior and posterior parts than it is in the 
examples figured by Hennig, but they agree in this respect with the figure given 
by Peron. 

The specimens show some variation in obliquity and in their relative height 
and length. The differences seen in the ornamentation are probably due, in part, 
at any rate, to imperfections in the preservation of the surface layer of the shell. 
Like Peron, I have seen no specimen of the right valve. 

Examples of this species are preserved in the Norwich Museum, in Dr. Black- 
more's collection, and in Mr. Brydone's collection. 

Distnbutian, — Zone of Actinocainax quadnitiis of East and West Harnham 
(Salisbury). Zone of Beleinnitella mucroimta of Clarendon (Salisbury) and Norwich. 
Chalk of Trimingham. 

Genus — Aucella, A. Keyserling^ 1846. 

(* Reise in das Petschora-Land/ p. 297.) 

Aucella voiiGEXSis, Lahuseiij 1888. Plate X, figs. 1 a-c, 2 a-c. 

1888. Aucella yolgensis, /. Lahnsen, Ueber die russischen Aucellen (M^m. du 

Comite geol. Buss., vol. viii, No. 1), p. 
38, pi. iii, figs. 1—17. 

1896. — — A. P. Pavl&w, Quart. Joum. Gkol. Soc.,vol. Iii, p. 549, 

pi. xxvii, fig. 1. 

1896. — — var. badiolata, Favlow. Ibid., p. 550, pi. xxvii, fig. 2, 

Description. — Shell large, obliquely ovate, much higher than long, moderately 
inflated, with regularly curving margin. 

Right valve of moderate convexity, flattened. Umbo relatively small, and 
curving only slightly. Anterior ear triangular, with a deep, narrow byssal sinus. 
Posterior ear indistinctly limited. 

Left valve very convex and rounded, the dorsal portion continued into a large 
and prominent umbo which curves anteriorly. Postero- ventral part of valve pro- 
duced and somewhat compressed. 

Surface of valves with concentric growth-ridges, sometimes produced into 
lamellse, and forming regular curves. 

MeasuremeJits : 

(1) (2) 

Length .... 45 .. 36 mm. 
Height of left valve (oblique) 66 . . 55 
Thickness (both valves) . 32 . . 22 

(1, 2) Spilsby Sandstone, Donnington. 



99 
99 




70 CRETACEOUS LAMELLIBRANCHIA. 

Affinities. — The shell in this species is larger, relatively higher, more oblique, 
and less inflated than in A. Keyserlingiana (see below). The right valve is more 
flattened, and its umbo is only slightly curved. The umbo of the left valve is 
larger and more prominent. 

Remarks. — The only specimens I have seen are internal casts from the Spilsby 
Sandstone. The example of this species described by Pavlow as var. radiolata 
shows faint radial ribs on the internal cast of the right valve, and a slight 
depression on the left valve extending from the umbo to the postero-ventral 
margin (Plate X, fig. 2). 

Types. — From the Upper Volga beds of Kaschpur (Simbirsk), Staraja-Rjasan, 
and Olenek. The specimens figured by Pavlow are in the Sedgwick Museum and 
are here re-figured. 

BisiHlidiov. — Spilsby Sandstone (zone of Belemnites lateralis) of Donnington. 



AucELLA Keyseblingiana, Trautsclioldy 1868. Plate X, figs. 3a — dj ^a^by 5. 

1837. Inocebamus concentricus, G. Fischer de Waldheim. Oryctographie du 

gouvermn. de Moscou, p. 177, 
pi. XX, figs. 1 — 3. 
1846. AucELLA coNCENTBiCA, vor. RUoosA, A. Keyserling, Beise in das Petschora- 

Land, p. 300, pi. xyi, fig. 16. 
1850. AvicuLA (Buchia) n. sp., F, Bomer, Neues Jahrb. fur Min., etc., p. 393. 
1868. AucELLA Ketseblingiana, H, Trautschold. Yerhandl. d. russisch-kaiser- 

licli. mineral. G^esellsch. in Peters- 
burg, ser. 2, vol. iii, p. 260. 
1874. — CONCENTBICA, var. bugosa, F. Toula, Mesozoisch. Verstein. v. d. 

Kuhn-Insel (Die zweite deutsch. 
Nordpolf., in 1869, 1870, unter 
Kapit«n K. Koldewey), vol. ii, 
p. 503, pi. ii, figs. 2, 3. 

1874. — — var. bugosissima, F. Toula. Ibid., p. 504, pi. ii, 

fig. 4. 

1875. Pebna imbbicatus [Bean MS.], /. Phillips, Geol. Yorks., pt. i, ed. 3, p. 247. 
— — VENUSTULUS [Bean MS.], PhiUips. Ibid., p. 247. 

1884. AvicuLA? TEUTOBUBGiENSis, 0. Weerth. Neocom. im Teutoburg. Walde 

(Palffiont. Abhandl., vol. ii), 
p. 50, pi. ix, fig. 9. 
1886. AucELLA Keyseblingiana, /. Lahusen. Mem. Acad. Imp. St. Petersbourg, 

ser. vii, vol. xxxiii. No. 7, p. 4. 

1888. — Keyseblingi, J. Lahusen, Ueber die russischen Aucellen (Mem. 

Comity geol. Russ., vol. viii, No. 1), 
pp. 21, 40. pi. iv, figs. 18—23. 

1889. Inocebamus venustttlus et imbbicatus, G. W. Lamplvgh, Quart. Joum. 

Gteol. Soc, vol. xlv, p. 616. 
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1896. AucELLA. Keyseblinoi, a. p. Pavlow. Ibid., vol. lii, p. 550, pi. xxvii, fig. 3. 

1899. — — O. Mods. Zeitschr. d. deutsch. geol. G^sellsch.yYoL 

H, p. 249. 

1900. — — A. Wollemann, Die Biv. u. G-astrop. d. deutsch. u. 

hollilnd. Neocoms (Abhandl. d. 
k. preussisch. geol. Land., N. F., 
pt. 31), p. 56, pi. ii, figs. 6 — 9. 

1901. — — J. F. PompecJcj. Neues Jahrb. fur Min., etc., Beil.- 

Bd. xiv, p. 319, pi. XV, figs. 3, 6, 
8—10, 13, 14, 17, 18, 20, 21. 
1903. — — A. Wollemann. Zeitechr. d. deutsch. geol. G^sellsch.^ 

vol. Iv, p. 34 (Briefi. Mitteil.). 

Description. — Shell of moderate size, oblique, with more or less triangular out- 
line and rounded margins, higher than long, inflated. Umbones prominent, at the 
anterior end of the hinge-line, almost touching, curved inwards and forwards. 

Right valve convex in the neighbourhood of the umbo, but usually flattened 
elsewhere. Anterior ear close to the umbones, triangular, convex, narrow where 
imited to the rest of the valve, with a deep and narrow byssal sinus. Posterior 
ear longer, but indistinctly limited. 

Left valve much more convex than the right valve, especially in the dorsal part, 
somewhat compressed posteriorly ; greatest convexity between the umbo and the 
postero-ventral extremity. Umbo more prominent than in the right valve. Ears 
indistinctly limited. 

Both valves ornamented with many narrow, concentric lamellae which are 
placed more or less vertically to the surface and are separated by broad, flat 
interspaces. The lamellae occur at fairly regular intervals, but the distance 
between them varies on different parts of the shell. They curve gently on the 
median part of the valve, but bend more sharply in passing on to the anterior 
and posterior parts, where they become closer to one another. The lamellflB 
have often disappeared from the parts near the umbones. 

Measurements : 

(1) (2) (3) (4) 

Length . . 31 . 28 . 24 . 18 mm. 
Height . . 39 . 32 . 30 . 24 „ 
Thickness . — . 16 . 16 . 12 „ 

(1 — 4) Claxby Ironstone, Claxby. 

Affinities. — See Aiicella volgensis (p. 69). 

Type. — The specimens figured by Pavlow are in the Sedgwick Museum. 
Distribution. — Claxby Ironstone (zone of Belemnites lateralis) of Claxby. 
Speeton Clay (zone of Belemnites jaculmn) of Speeton. 
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Genus — ^Aucellina, J. F. Pompecl'j\ 1901. 

(* Neues Jahrb. fur Min./ etc., Beil.-Bd. xir, p. 365.) 

AucELLiNA GBYPH^oiDES (Sowerby)^ 1836. Plate X, figs. 6 a— rf, 7o — r, 8^?, /^ 

9 a— c, 10— 13. 

1836. AvicuLA ORYPHiEOiDES, /. de C. Sowerhy. Trans. Qeol. Soc., ser. 2, vol. iv. 

pp. 156. 335. pi. xi, fig. 3. 
1841. — — F. A. Biimer. Die Verstein. d. nord - deutsch. 

Kreidegeb.. p. 64, pi. viii, fig. 16. 
1846. Ikocebamtjs Coquandianus, A. d'Orhigny, Pal. Fran9. Terr. Cret., vol. iii, 

p. 505, pi. cccciii, figs. 6 — 8. 
1850. — _ — Prodr. de Pal., vol. ii, p. 139. 

1853. AucELLA ORYPHiEOiDES, A. V. StrombecJc. Zeitschr. der deut«cli. geol. 

Gesellsch., vol. v, p. 509. 

1854. AvicuLA — /. Morris. Cat. Brit. Fobs., ed. 2, p. 163. 

1856. AucELLA — A. V. Strombeck. Zeitschr. der deutsch. geol. 

Gesellsch., vol. viii, p. 488. 
1864. — - - H. Biihche, Neues Jahrb. fur Min., etc., p. 669. 

1869. Inoceramus Coquandianus, F. J. Pictef and 0. Oampiche. Foss. Terr. Cret. 

Ste. Croix (Mater. Pal. Suisse, 

ser. 5), p. Ill, pi. clx, figs. 9, 10. 

1875. AvicuLA GRTPHiEOiDES, A. J. JuJces-Browiie. Quart. Joum. (Jeol. Soc., vol. 

xxxi, p. 298. 
1882. — - K. WindmuUei'. Jahrb. d. k. preussisch. geol. 

Tiandesanst. fur 1881, pp. 20, 21. 
1893. — - A. r. Strombeck. Zeitschr. der deutsch. geol. 

Gesellsch., vol. xlv, pp. 490, 493. 
1895. — — E. Tiessen. Zeitschr. der deutsch. geol. Gesellsch., 

vol. xlvii, p. 478. 
1899. AucELLA CoQUANDi, 1). J. Anthula. Kreidefoss. des Kaukasus (Beitr. z. 

Palaont. u. G^eol. Osterr.-Ungams u. 
d. Orients, vol. xii), p. 78. 

1901. AucELLiNA OEYPHiEOiDES, /. F. Pompeckj. Neues Jahrb. fur Min., etc., 

Beil.-Bd. xiv, pp. 354, 365, 
pi. xvi, figs. 6^8. 

1902. — — A. Wollemann. Liineburg. Kreide (Abhandl. d. 

k. preussisch. geol. Landesanst., N. F., 
Heft 37). p. 64, pi. iii. figs. 2, 3. 

Non 1829. Avicula - /. de C, Sowerhy. Trans. G^ol. Soc., ser. 2, vol. 

iii, p. 119 IPseudomonotis 
sjyeluncaria ( Schlotheim) ] . 
? Non 1847. — -- /. Mailer. Petref. der Aachen. Kreidef., pt. 1, 

p. 29. 
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I 

Description. — Shell oval, very oblicjue, very inequivalve ; dorsal part of posterior 
margin more or less straightened, the remauiing margins forming a regular curve. 

Right valve flattened, but convex near the umbo ; height and length nearly 
equal. Umbo small, near the middle of the hinge-line, curving slightly. Hinge- 
area obtusely triangular. Anterior ear long, triangular, with a very deep, narrow, 
curved byssal sinus on each edge of which is a row of tubercles. Posterior ear 
usually of about the same length as the anterior ear, but indistinctly limited, with 
the outer angle obtuse. 

Left valve convex, especially the dorsal ])art, more compressed postero-ven- 
trally, sometimes with a shallow sulcus extending from the umbo to the })ostero- 
ventral extremity. Dorsal portion of the valve produced into a large, prominent, 
much curved umbo. Hinge-area obtusely triangular. Posterior ear larger than 
the anterior, with a rounded depression between it and the umbo ; anterior ear 
short, triangular. 

Ornamentation consists of numerous concentric growth-lines which sometimes 
become lamellar, and are separated by flat interspaces. Small, close-set, radial 
ribs occur, especially in the neighbourhood of the umbo. 

Measurements of left valve : 

(1) (2) (3) (4) 

Length . . 22 . 21 . 18 . 14 mm. 
Height (oblique) 29 . 27 . 25 . 17 „ 

(1 — 4) Cambridge Greensand. 

Affinities. — The probable relationship of this species to Aiicella has been 
pointed out by von Strombeck, Stoliczka, and Jukes-Browne. Recently its 
affinities to Pseudomonotis and Aucella have been fully discussed by Prof. 
Pompeckj, by whom the genus Aucellifia has been established to include Avicnla 
aptiensisy d'Orbigny, and Avicula gryphaeoides, Sowerby. AucelUna is very closely 
allied to Aucella^ but differs from it in the absence of an articulating groove in 
the hinge-area of the left valve. 

Inoceramus Goquandumni^, d'Orbigny, was regarded by Jukes-Browne as identical 
with Aucellina, gryphaeoides ^ and I agree with that view. The identity is also sup- 
ported by the fact that Pictet and Campiche referred the specimens found in the 
Cambridge Greensand to Inoceramus Coquandianns^. 

Types. — I have not seen the types . Fitton stated that they were in the 
collection of Mrs. Murchison, and came from the Upper Greensand of Nursted 
and Cambridgeshire (? Cambridge Greensand). 

Distrilndion. — Upper Gault of Folkestone and Eastbourne. Red Limestone of 
Hunstanton and Speeton. Cambridge Greensand (derived). 

Upper Greensand (zone of SchJoonhnchia rostrata) of Hampshire, Devizes, and 
near Didcot ; (zone of Pecten asper) of Okeford Fitzpaine and Warminster. C\am- 

10 
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bridge Greensand (indigenous). Chloritic Marl of Maiden Bradley, Devizes, 
Isle of Wight, XJrchfont (Wilts), Holyboume (Hants), and Eastbourne. Chalk 
Marl (zone of ScJdceiibachia varians) of the Isle of Wight, Folkestone, Hunstanton, 
Lincobishire, and Yorkshire. Tottemhoe Stone of Fulboum and Burwell. Zone 
of Holaster 8til)globosu8 (above Tottemhoe Stone) of Eversden (Cambs.). 



i^ami/y— PERNIOS, Zittel. 
Genus — Geevillia, M. J. L. DefrancCy 1820. 

(* Diet. Sci. nat.,' vol. xviii, p. 502.) 

Gebvillia sublanceolata {d'Oi'bigny)^ 1850. Plate X, figs. 14 — 16; Plate XI, 

fig. 1. Text figures 7, 8. 

1826. Gekvillia aviculoideb, /. de C. Sowerby, Min. Conch., vol. vi, p. 16, pi. 

dzi, figs. 1, 2, 3, 5 (not 4), [non Perna 
avieuhideB^ Sowerby, 1814]. 

1845. — — E, Forbes, Quart. Joum. Cteol. Soc., vol. i, p. 246. 

— AvicuLA LANCEOLATA, — Ibid., p. 247, pi. iii, fig. 8. 

1850. — 8UBLANCEOLATA, A. d^Othigny. Prodr. de P&l., vol. ii, p. 119. 

1853. Gebvilia alpina, F. /. Pidet and W, JEUmx. HoU. Foes. Grb verts de 

Geneve, p. 496, pi. xli, fig. 3. 

1854. Gebvillia ancbps, /. Morris, Cat. Brit. Fobs., ed. ii, p. 167. 

— AvicuLA LANCEOLATA, Morrxs, Ibid., p. 163. 

1858. Gebvilia anceps, F, J, Pictet and E, Benevier, Foss. Terr. Aptien (Mater. 

Pal. Suisse, ser. 1), p. 121, 
pi. xvii. 
1865. - H, Coquand. Men. Aptien de TEspagne, p. 145. 

1869. - ALPiNA, F. J. Pictet and O, Campiehe. Foss. Terr. Cret. Ste. Croix 

(Mat^r. Pal. Suisse, ser. 5), 
p. 83, pi. civ, figs. 2 — 4. 
1902. Gebvilleia anceps, F, Freeh, Centralb. fur Min., etc., p. 612 (text-figure). 

Description. — Shell elongate, very oblique, slightly inequi valve, the left valve 
rather more convex than the right. Posterior extremity lanceolate, but rounded. 
Postero-dorsal margin slightly sinuous. Antero-ventral marginal parts nearly per- 
pendicular to the plane between the valves and slightly concave. XJmbones incon- 
si)icuous, almost terminal. Only a very small portion of the valve is seen in front 
of each umbo ; on the left valve this portion is bounded by a linear depression, but 
on the right valve it is not limited. The median part of each valve is convex, but 
becomes compressed towards the posterior extremity. Between the convex portion 
and the hinge-line (posterior to the umbo) is a long, triangular, compressed, wing- 
like portion, of which the inner boundary is not limited, and the posterior margin 
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is glightly convex or sometimes almost straight ; on this part the growth-lines are 
convex posteriorly and curve towards the umbo, except in young specimens where 
they curve posteriorly as they approach the hinge-Jine. 

Hinge-line long, forming rather less than half the greatest length of the valve, 





and making an obtiise angle with the posterior margin. Ligament pits large, 
usually from six to nine in number, placed at nearly equal distances, and usually of 
nearly equal size, except the anterior and posterior, which may be smaller than the 
others. 

Surface of valves ornamented with growth-lamellse only. 
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Measurements : 

(1) (2) (8) (4) 

Hinge-line . . . 92 86 86 83 

Umbo to posterior extremity 182 200 182 163 

(1 — 7) Crackers, Atherfield. 
(8, 9) Greensand, Blackdown. 



(5) 


(«) 


(7) 


(8) 


(9) 


74 


66 


41 


54 


41 mm 


152 


149 


89 


110 


86 „ 



Affinities. — Gervillia sublanceohita is closely allied to G. anceps^ Deshayes/ of 
which the types are from the Neocomian of Aube. The English specimens have 
usually been referred to the latter species, but Pictet and Campiche regarded them 
as distinct. 

The characters which separate the two species are (1) the antero- ventral margin 
is concave in G. snhlnvcrolnfa^ whereas in G. nnceps it is slightly convex or almost 
straight ; (2) the posterior margin of the posterior w^ing-like part is convex, or in 
some cases nearly straight, and the growth-lines on this part of the shell are convex, 
wMiilst in G. ancrps the corresponding margin and growth-lines are concave, and the 
wing-like part is more distinct ; (iJ) the line of greatest convexity — extending from 
the umbo posteriorly — is near the middle of the valve in G. sublanceolata, but near 
the antero-ventral margin in G. anceps ; (4) it is possible that (?. suhlanceolata is less 
inequivalve than G, (virrpsj^ but at present this point cannot be proved, since only 
a few specimens of the latter species showing both valves have been found. All the 
examples known of G. (inrep>i appear to be larger and to have thicker shells than 
(r. snhlnncrolata. 

Pictet and Campiche thought that G. anctps could be distinguished by the second 
and third ligament pits being close together, whereas in G. svhlanceolata the pits 
are nearly equidistant. An examination of specimens of the former shows that the 
position of the second and tliird ])its, shown in d'Orbigny's figure, is an individual 
variation,'^ and is not usually found. Pictet and Cam])iche mention as another 
distinction the sharp line of separation between the posterior wing and the rest of 
the valve in G. anceps ; although this feature is shown in d'Orbigny's figure it is not 
evident in the specimens. 

G. suhlanceolata differs from G. cosnenis^ de Loriol,* in the rapid tapering of 
the shell towards the posterior extremity and in the less extensive development of 
the posterior wing-like part. 

Rei)iarl's. — Examples of this species from Atherfield were described and figured 
as Gervillia alpina^ Pictet and Roux, by Pictet and Renevier and by Pictet and 

1 *Mom Soc. gcol. de France/ vol. v (1842), p. 9, pi. x, fi^r. 3; D'Orbij^ny, *Terr. Cret.,' vol. iii 
(1846), p. 482, pi. cecxciv ; Pictot and Campiche, * Terr. Crct. Ste. Croix ' (1869), p. 82, pi. civ, fig. 6. 

^ See Deshayes' fig. 3c. 

^ The prolwihility of this has l>een mentioned l)y E. G. Skeat and V. Ma^lsen, * Jiir. Neoc. and 
GaiiU Boulders in Denmark' (* Danmarks geol. Undersog.,' vol. ii, No. 8, 1898), p. 163. 

4 * Gault de Cosne' (1882), p. 83, pi. ix, figs. 21, 22. 
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Campiche. The specimen figured by Pictet and Roux is not sufficiently perfect to 
enable us to state whether it is specifically identical with G. svhlnnceolatn, hut since 
Pictet, Renevier, and Campiche were acquainted ivith the type and other specimens 
of O. alpUia, and had also good specimens from Atherfield, we may feel every 
confidence in their judgment in this matter. 




A yoimg individual of this species from Atherfield was described and figured 
by Forbes as Avicula lanreolata. This name, however, had previously boon em- 
ployed by Sowerby (I82()) for a species from the Lias, and consequently d'Orbigny 
altered the name of Forbes' species to Avicula suhlaiic.eolata. Goldfuss (1836) had 
also used the name Gn-rillia laneeohta for a species from the Middle Jurassic of 
Wiirttemberg. Since d'Orbigny's name has priority over GermlHa alphw of Pictet 
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and Roux, the species now under consideration must be known as OervUlia sub- 
lanceolata (d'Orbigny). 

The young individuals of 0. sublanceolata differ from the adults in that the 
anterior part of the shell is relatively longer and more wing-like, the posterior ear 
is more sharply limited and its growth-lines are concave posteriorly, and the valves 
are more imequal (Plate X, figs. 14, 15). 

G. snhlaiweolata belongs to Freeh's * Group of G. avicvloides.* Freeh gives a 
figure of the hinge and interior of a specimen from Atherfield. 

I am greatly indebted to Professor Douvill6 for the opportunity of seeing a 
specimen of Gprvillia anceps from Aul)e, and also for his kindness in comparing G. 
sublanceolata with the specimens of G. anceps in the ficole des Mines, Paris. 

Types. — One of the specimens figured by Sowerby (fig. 5) is in the British 
Museum ; the others (figs. 1 — 3) cannot be traced. Sowerby's fig. 4 is from the 
Corallian of Shotover, and does not belong to this species. Avmda lanceolatu, 
Forbes, from the Lower Greensand (probably Crackers) of Atherfield, is in the 
Museum of the Geological Society (No. 2057). The type of Gervillia alpina came 
from the Gault of Saxonct. 

Distribution. — Lower Greensand (Crackers and Fitton's Beds 20 and 45) of 
Atherfield. Atherfield Beds of Sevenoaks. 

Recorded by Topley from the Atherfield Beds of Haslemere, Peasmarsh, Shal- 
ford, and Redhill; from the Hythe Beds of Hythe, Lympne, Maidstone, and 
Pulborough ; and from the Sandgato Beds of Sandgate, Folkestone, and Parham. 

Upper Greensand (zone of Schlo'vbachia rostra fa) of the Isle of Wight, Black- 
down, and Haldon. 



Gervillia tjnguloides, Forbes, 1845. Plate XI, figs. 2-8. 

1845. Gebyillia lingttloideb, E. Forbes, Quart. Joum. Qeol. Soc., vol. i, p. 246, 

pi. iii, fig. 9. 

— AvicTTLA EPHEMERA, Forhes. Ibid., p. 247, pi. iii, fig. 6. 

1846. Gebtillia linguloides, A. d^Orhigny. PaJ. Fran9. Terr. Crdt., vol. iii, p. 

485, pi. cccxcvi, figs. 1 — 4. 
1850. — — d'Orhigny, Prodr. de Pal., vol. ii, p. 119. 

— AvicuLA ephemera, — Ibid., p. 119. 

1854. Gervillia linguloides, /. Morris, Cat. Brit. Fobs., ed. 2, p. 167. 

— AvicuLA EPHEMERA, Morris. Ibid., p. 163. 

1858. Gervillia linguloides, F. J. Pictet and E. Benevier, Fobs. Terr. Aptien 

(Mat^r. Pal. Suisse, ser. 1), 
p. 123, pi. xviii, figs. 8, 4. 

1 869. — — F, /. Pictet and O, Campiche, Foss. Terr. CWt Ste. 

Croix (Mat<Sr. Pal. Suisse, 
ser. 5), p. 91. 
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Description. — Shell small, thin, elongate, compressed, very oblique, angular 
anteriorly, truncated posterioriy. Left valve more convex than the right. Um- 
bones almost terminal. Ligament area narrow, with four or five pits, one of which 
is imder the umbo. Anterior part of the shell very small, compressed. Median 
part flattened. Postero-dorsal part relatively large, compressed, wing-like. On 
the left valve a roimded ridge extends from the umbo to the postero-ventral angle ; 
below this ridge the shell is bent sharply. 

Surface smooth, or ornamented with concentric lines. 

Measurements : 

(1) (2) (3) 

Length of hinge . . . 15*5 . 15 . 13 mm. 
Umbo to postero-ventral angle 23 . 29 . 25 „ 

(1 — 3) Crackers, Atherfield. 

Affinities. — 0. recta^ Meek and Hayden,^ from the Fox Hill Beds of the Upper 
Missouri, is closely allied to this species. The imperfectly known Gervillia Reichi^ 
Romer,* resembles G. linguhides^ but appears to have the posterior wing more 
distinctly limited. 

In the form of its shell G. linguhides resembles some of the species of Pteria 
which belong to thejjuh "* ' adopter a (see p. 63), but the presence of liga- 

ment pito iw"*". \\ li* {i V. 

lU'mkrk^. !*irU't ftud ^ti showed that -4t;icaZa ephemera, Forbes, is only 

^i ^l»w *|wv«t^ M r-ijrrt comnientir •*» -le Crackers of Atherfield and is gregarious. 
f*. ' ij/;*'*F- -r»'>''v Mi*» Oracktflr.- > herfield, in the Museum of the Geological 

i. Miety (\*a:v 'J*u«. .*<».>4.). Tl;f of Avicula ephemera^ also from Atherfield, 

fM ifi th'j /i;iu'!- "iii.^aiMU (No8. l?*- • 052). 

Diffl^'tt'^niv^^^ LoH<-r (jret'nsaiu'. - ^ackers) of Atherfield. Recorded by Topley 

y !t»>«» lUtf Afh4?H>LM'Juv uf Peuaeri^: and Shalford. 

A" 



Ufriirit.f , : fh I- ti IS I N.*/iv.r/iy), Hi relate XI, figs. 9 rt-{i, lOa-ci, 11. Text- 

figures 9-14. 

i *>'.» Uoi»u>ii\ 'f Ai..v>-'0 « ^ Sowerhy. Min. Conch., vol. iii, p. 93, pi. ccli. 
L 1 ^''•'■« Pbrn\ Ai.iKi»u.«; ( by. Ibid., vol. vi, systematical index, p. 243. 

^•■K> - AU*.K*'H»* . }rhe8. Quart. Joum. Geol. Soc., vol. i, p. 246, pi. iii, 

%2. 

Pr.. A.vJ N.II Sti IMulii.l •^.i :."• p. 441. F. B. Meek, • Invert. Cret. and Tert. Fobs. 

' Ijv .ViM-<4tH)> •! nor«i-d«ut« i> Ki»—|.>.{» I- !841), p. 64, pi. viii, fig. 14 (named O. Cotta on 
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184C. Gervilia ALJiFORiiiB, A. d'Orhiyny. Pal. Prauf. Terr. Crit., vol. iJi. j.. 484, 

1>I. cccscv, %8. 1 — 3. 
1860. — — d'OrbiijHy. Prodr. de Pal., vol. ii, p. 82. 

1852. AvicuLA RuoDANi, F. J. Pir/d and W. Boux. Moll. Fobm. Qtvs verts dp 

Gentve, p. 494, pi. xli, 
%2. 
185-1. tiEitvii.i,iA AL.«F.iBiim, J. MorrU. Cat. Brit. Foss., ed. 2, p. 167. 

1853. GsBViLiA ALiFOKMis, F. J. Fictet and E. RmevUr. Posa.Terr. Aptien (Mat*:r. 

Pal. SuittBC. ser. 1), p. 
120, pi. xviii, figs. 1, 2. 
ItMio. — - H. Cwpiaml. Mon. Aptieu de ^Eapl^ple, p. 144. 

18C!t, — — F. J. Pietet anil G. Cainjiicke. Fobs. Terr. CriH. SU'. 

Croix (MatiT. Pal. Suisse, ser. 
5), p. 86, pi. clvi, fig. 1. 
1871. <;KUvn,r,KA — F. 8ti.licxl-<i. Palooiit. Iiidica, Ct«t. Fauna S. ludiu, 
vol. iii, p. 399. 



■ri/ifioii. — Shell thick, hn-go, much inflated, triangular or rhombic, oblifpi 




Anterior parts of both valves more or less nearly vertical to the plane of the valvea. 
Around the byssal opening the marginal parts of the valves are sometimes concave. 
TJmbones near the anterior extremity. Hingo-area largo with large ligament pits 
— usually five or six. Numei'ous narrow transverse teeth. 

Left valve larger and more inflated than the right, with its umbo strongly 
incurved. A very prominent, convex portion extends from the umbo to the 
rounded postero- ventral extremity ; dorsally it bends anteriorly ; ventrally it has 
a slight posterior curvature. This convex part is separated by a shallow depres- 
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sion from a small anterior portion, and by a linear depression from a very large 
triangular posterior portion, which is flattened in small specimens but moderately 
convex in older examples. This posterior portion has a wing-like projection in 
young specimens, but in older forms its posterior border is nearly straight and 
forme an obtuse angle with the hinge-line. 

Right valve similar to the left, but smaller, less convex, with the posterior 
portion more flattened, and with the umbo not incurved. 

Ornamentation in the adult shell consists of numerous growth-lamellsB. On 
the earlier part of the shell, and in young examples, there are a few rather strong, 
broad, rounded radial ribs with a few smaller ribs between. 



Fia. 10. — QtrvUlia alm/ormii (Sowerby). L^ft valve of specimen shoim in Fig, R. 



ments: 

m (2) 


(3) 


Length of hinge . 97 . 00 


85 mm. 


Height (oblique) . 122 . 130 


116 „ 


(1-3) Cracker., Atherfield. 





Afftnitieis. — This species presents some resemblance to G. allaudiensis 
(Matheron') but is more inflated, less inequivalve, and less oblique. 

Pictet and Campiche regarded the form figured as G. almformis by d'Orbigny as 
distinct from Sowerby's G. alxformis, and they believed that the former was limited 
to the Neocomian whereas the latter occurs in the Aptian. Some specimens from 
the PetTio-bed of Atherfield agree almost exactly with d'Orbigny's figure, and I 

• 'CatAl. Foaa. des Bouches-du-Bbone ' (1842), p. 175, pi. xxvi, fig. 1; Pictet and Campiche, ' Terr. 
Crit 8to. Croii' (1869), p. 81, pi. civ, fig. 1. 

11 
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FiQB. 12, 13.— (7«nnllia alm/onnit (Sowerbr). Lower GreeiWUid (Cnoken), Atherfield. Sedgwick 
MaKmin. 12. Left valve. IS. Bight ralve. x 1. 
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cannot regard them as more than a variety in which the central convex part is 
rather narrower and more elevated than usual (fig. 14). 

BemarJcs. — 0. alxformis belongs to Freeh's ^ * Group of Gervillia Hartmanni,' in 
which the shell is obhquelj rhombic and has numerous small teeth. 

Young specimens of 0. alxfomiis differ from older examples in having well- 
marked radial ribs, in the valves being less inflated, and in the occurrence of a 
wing-like projection on the posterior ear. They resemble the form described by 
d'Orbigny as Avicvla Cottaldina, but in the latter the radial ornamentation and 
well-marked posterior wing are retained in the adult state, whereas they soon 
become obsolete in G. alxfontm. I am not acquainted with the character of the 
hinge of Avicula Cottaldina. 




Fia. li.—GtrMlia al^far 

Type. — The type cannot be found ; it came from the Lower Greensand (prob- 
ably the Perna-hed) of Sandown, Isle of "Wight. 

Distribution. — Pema-bed of Atherfield and Sandown. Crackers and Bed 11 
(of Fitton) of Atherfield. Atherfield Clay of Haslemere. Hythe Beds of Hythe 
and Lympne. 



Geevillia rostrata {Soiverliy), 1836. Plate XI, figs. 12 a, b, 13-23. 

1836. PKBKA BOSTEATA, J. de C. Sowerby. Trans. Geol. Soc, scr. 2, vol. ir., pp. 

241. 342, pL xvii, fig. 17. 
1846. Aticula cbhoitanbnsis, A. d'Orbigny. Pal. Franf. Terr. Cret., vol. iii, p. 

476, pi. cccxd, figs. 11—13. 
1850. — — eCOrUgny. Prodr. de PaJ., vol. ii, p. 167. 



' Centralb. fur Min.,' etc. (1902). p. 613. 
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1850. Pkbna B08TBATA, d'Orhigny, Ibid., p. 168. 
1854. Gebyillia — /. Morris. Cat. Brit. Fobs., ed. 2, p. 168. 
1871. Mblina — F. Stoliczka, Pabeont. Indica, Cret. Fauna S. India, 

YoL iii, p. 400. 
? 1895. AvicuLA cf, CENOMANBN8I8, E. Tiessen. Zeitschr. d. deutsch. geoL Gesellscb., 

vol. xlni, p. 479. 

Description. — Shell rather small, of moderate convexity, often very oblique, 
triangular. Ventral and posterior margins rounded. Hinge-line long. 

Left valve more convex than the right, with the umbo moderately incurved. 
The large, central, very convex portion is indistinctly separated from the large, 
anterior, triangular, wing-like ear and from a narrow, flattened, obtusely triangular 
posterior part. 

Right valve similar to the left l)ut less convex and with the umbo only slightly 
incurved, and with the anterior ear more distinctly limited. 

Surface of valves with narrow, regular growth-layers. 

Measurements : 

(1) (2) (3) (4) (6) 

Length of hinge . 21 . 20 . 20 . 18 . 15 mm. 
Height (oblique) . 25 . 28 . 24 . 20 . 17 „ 

(1 — 5) Greensand, Blackdown. 

Affinities. — Aviada cenomanensisjii! Orhigajyivoixi the Cenomanian of Le Mans, 
appears to be identical with (/. rostrata. In all the specimens of the latter which 
I have seen, the terminal portion of the posterior wing is more or less imperfect, 
but the growth-lines show that the posterior margin must have had the same form 
as in d'Orbigny's fig. 11. 

GennUia rostrata presents some resemblance to the young forms of G, al^fm^nis 
(p. 79) but is more oblicjue and without radial ribs, also the central convex 
portion is less sharply marked off from the lateral parts, and the anterior ear is 
larger. 

G. rostrata is allied to G. ffnuicostata^ Pictet and Campiche (see below), but the 
right valve is less flattened, and the concentric ornamentation appears to be less 
developed — this, however, may be due to difference of preservation, since some 
of the Bhickdown specimens are nearly smooth whereas others show distinct 
concentric ridges. 

Remarks. — This species is moderately common at Blackdown but is usually 
imperfectly preserved. An example from the Gault of Folkestone, recorded by 
Price as Avicvla cenomanensisy is probably referable to this species, but the greater 
part of the shell has disappeared, leaving a mould of the right valve ; the specimen 
is now in the Museum of Practical Geology (No. 1624). 

The examples of G. rostrata show a considerable amount of vai'iation in obliquity, 
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and some of the less oblique specimens (Plate XI, figs. 17, 18) appear at first 
sight to be distinct from the more abundant oblique forms, but there is a complete 
transition between the extremes. 

Distribution. — Upper Greensand (zone of Schloenbachia rostrata) of Blackdown, 
Haldon, and ? Devizes. ? Upper Gault (zone xi) of Folkestone. 



Gervillia, sp. Plate XI, figs. 24, 25. 

Specimens from the Ferruginous Sands of Shanklin, which were collected by 
the late C. J. A. Meyer and are now in the Sedgwick Museum, resemble closely 
G. rostrata and G, tenuicostata (Pictet and Campiche),^ but the material at present 
available is hardly sufficient to justify a definite conclusion as to their relationship. 
The specimen from the Lower Greensand of Upware figured by Keeping^ as 
Perna sp. nov. resembles still more closely some examples of G. rostrata ; the 
original is in the collection of Mr. J. F. Walker. 



Gbrvillu Forbesiana, d'Orbigni/y 1846. Plate XI, figs. 26, 27. Plate XII, figs. 1-5. 

1826. Geevillia bolenoideb, /. de C. Sowerhy. Min. Couch., vol. vi, p. 14, pi. dx, 

figs. 1 — 3 (not 4). 

1845. — — E. Forbes. Quart. Jouru. Geol. Soc., vol. i, p. 246. 

1846. — Forbesiana, A. d'Orhigny. Pal. Frau9. Terr. Crct., vol. iii, p. 

486, pi. cccxcvi, figs. 5, 6. 
1850. — — d'Orhigny. Prodr. de Pal., vol. ii, p. 119. 

1854. — 80LBNOIDB8, /. Morris. Cat. Brit. Foss., ed. 2, p. 168 (parfim). 

1897. — Forbesiana, B. B, Newton. Proc. Dorset. Nat. Hist, aud Autiq. 

Field Club, vol. xviii, p. 87. 

Description. — Shell compressed, slender, greatly elongated, sabre-shaped, taper- 
ing posteriorly to a rounded or subtruncate extremity. Dorsal margin slightly 
concave ; ventral margin convex, with a rather greater curvature than the dorsal 
margin. Near the dorsal margin the valves are compressed rather abruptly, but 
ventrally to this they are compressed gradually, giving rise to a knife-like edge. 
Umbones terminal, acute. Posterior ear large, triangular, with its dorsal margin 
straight or very slightly concave and its posterior margin curving backwards so as 
to form an acute angle with the dorsal margin of the valve. The ear is marked by 
fine growth-lines parallel with its posterior border. 

1 ' Terr. Cr^t. 3te. Croix ' (1869), p. 88, pi. clvi, figs. 4, 5. 

3 * Fobs. Neoc. Upware and Brickhill ' (1883), p. 109, pi. v, fiig. 3. 
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1850. Pebna Muletii, A, d'Orbigny, Prodr. de PaJ., vol. ii, p. 82. 

1854. — MuLLETi, /. Morris, Cat. Brit. Fobs., ed. 2, p. 179. 

1855. — MuLETii, O. Cotieau. Moll. Foss. de TToime, p. 106. 

1869. — MuLLETi; F. J, PicUt and 0. Campicke, Foss. Terr. CWt. Ste. Croix 

(Mater. Pal. Suisse, ser. 
5), p. 97, pi. dviii. 

— — FoBBESi, Pietel and Campieke. Ibid., p. 99, pi. clix. 

1871. Melina Mulleti, F, Stoliczka, Paheont. Indica, Cret. Fauna S. India, 

vol. iii, p. 400. 

1883. Pebna Mulleti, W, Keeping, Foss. etc., Neoc. Upware and Brickhill, 

p. 150. 

1884. — — O. Weerth, Die Fauna des Neocom. im Teutoburg. Wald. 

(Pabeont. Abbandl., vol. ii), p. 49. 
1886. — (Mulletia) Mulleti, P. Fischer. Manuel de Conch., p. 956, 

fig. 725. 

1895. — Mulleti, F. Vogd, Holliindisch. Kreide, p. 55. 

— — — O. Maas. Zeitschr. der deutsch. geol. (Jesellsch., vol. 

xlvii, p. 267. 

1896. — A, WoUemann, Ibid., vol. xlviii, p. 843. 

1900. — — — Die Biv. u. Ghistrop. d. deutsch. u. hol- 

land. Neocoms (Abhandl. d. k. preus- 
sich. geol. Land., N. F., pt. 31), p. 60. 

Description. — Shell large, thick, compressed, more or less quadrilateral, with 
unequal angles. Hinge-line long. Umbones almost terminal. Anterior part of 
the shell sharply bent, and more or less nearly perpendicular to the plane of the 
two valves ; anterior marginal part more or less deeply concave. From the umbo 
stait two strong, broad, rounded folds ; the anterior of these is near the anterior 
margin and curves anteriorly, its extremity forming the an tero- ventral angle; the 
posterior fold at first curves ventrally and afterwards posteriorly, and its termina- 
tion forms the postero- ventral angle. The part of the shell behind the posterior 
fold is compressed and flattened and produced into a wing of varying length. 
The junction of the two valves is sinuous, the anterior, the ventral, and the 
posterior margins (between the angles) being concave on the right valve and 
convex on the left. 

The shell is ornamented with distinct growth ridges which bend ventrally in 
passing over the folds and form a semicircular or semi-oval curve near the 
hinge-line. 

Measurements : 

(1) (2) (8) 

Length of hinge-line . .128 . 120 . 95 mm. 

Height (from umbo to postero- 

ventral angle) . . .114 . 135 130 „ 

(1—3) Per Mn -bed, Atherfield. 
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Affinities. — The forms found in the Lower Greensand of England which had 
been referred to Pertia MuUetl by earlier writers were regarded as distinct by 
Pictet and Campiche, and were named by them Perna Forhesi. They considered 
that the latter were distinguished by the more prominent folds, the shorter and 
more deeply concave anterior margin, and the longer posterior wing. An 
examination of a number of specimens shows that these characters are variable, 
and I am led to agree with Wollemann in thinking that the forms described by 
Pictet and Campiche cannot be regarded as more than varieties of a variable 




Fto. \o. — FerHa MalMi, Di-slmyoB Lower Urocnsiuil (/"crruibod) Sandown Sei%w[ck MuBcum. Left 
valve 1 ). (The puiiteri»r wint, u brokun Forbes gives a flgoro of a specunea iu which tho wing is 
perfectly preaerved.) 

Perna Mulleti is the type of Fischer's section Miilletia. 

Tijpe. — From the Neocomian of Vendeuvre. I have not seen the specimens 
figured by Forbes. 

Distribtttion. — Perna-hed of Atherfield and Sandown. Atherfield Beds of 
Haslemere, Peasmarsli, Slialford, Redhill, Sevenoaks, and Hythe. Hythe Beds 
of Hythe (Jide Topley). Lower Greensand of Potton and Upware. Tealby 
Limestone (zone of B. b-nuisciceiitsis) of North Willingham. Speeton Clay of 
Speetou. 

12 
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Peuna RIC0BDE4NA., d'Orblgiit/, 1840. Text-figures 16-18. 

1846. Febna Bicobdkana, A. d'Orbiffny. Pal. Vnsiq. Terr. Cret., vol. iii, p. 494, 

pi. cocicix, figB. 1 — S. 
1850. — — <rOr%iiy. Prodr. de P»l., vol. ii, p. 82. 

1864. — — /. Morrit. Cat. Brit. Posb., ed. 2, p. 179. 

1865. - — G. Cotteau. MolL Fobs, de I'Tonne, p. 107. 

1 868. — — F. /. Pieiet and E. Benevier. Fobs- Terr. Aptien { MaU-r. 

Pal. Suiase, Ber. 1), p. 126. 
18(J9. — — F. J. Pictel and Q. Campieke. Fofl«. T^rr. Cret. Ste. 

Croiz (Hat4r. Pal. Suisse, ser. 
5), p. 98, pi. clTii, fig. 1. 

1869. — FiTToai. Pictei and Campiche. Ibid., p. 95, pi. clra, fig. 2. 

1883. — KicuKDiANA, W. Keying. Fobs., etc., Neoc. Upware and BncLliill, 

p. 150. 
1900. -- BicoBOEABA, A. WoUenuatn. Ke BIt. u. Oastrop. d. deutsch. u. 

holland. Neocoms (Abhandl. d. k. 

preuBsiBch. geol. Land., N. F., pt. 

31), p. 61. 



Lower Oreenaond (Pcrno-bed), Athorfield. HiueuiD of Piaotioal 



Description. — Shell large, thick, sub-quadrate, compressed; left valve more 
convex than the right. Posterior margin sliglitly convex or nearly straight and 
forming with the hinge-line an angle which is rather greater than a right-angle. 
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Ventral margin curved regularly. Dorsa! part of anterior margin concave. 
Valves moderately convex near the anterior margin, but flattened elsewhere. 
Dorsal half or more of the anterior marginal parts concave and depressed. Umbones 
sharp, close together, projecting beyond the rest of the anterior margin of the 
valves. 

Surface with growth -lamella at more or less regular intervals. 

Measurements : 



Length of hinge 
Height of valve 



(1) 



(2) 



105 . 91 

140 . 106 
(1—3) Pema-bed, Atherfield. 



75 ram. 
101 „ 




Affi,nities. — Examples of this species from the Lower Greonsand of the Isle of 
"Wight were regarded by Pictet and Campiche as distinct from P. Ricordeana and 
were described as Perna Fittoni. According to those writers the former is 
distinguished from the latter chiefly by the wide separation of the umbones ; this 
separation, however, seems to me to be due to the thickening of the valves in old 
age, such as may be seen not infrequently in Geroillia and other allied forms. 
The postero-dorsal angle of the valve, according to d'Orbigny's figure, appears to 
be rather smaller in P. Ricordeana. than in P. Fittoni, but the difference is not 
great, and moreover, the outline of the shell and the size of this angle vary in 
different specimens of P. FUtoni. P. Oermani, Pictet and Campiche, is very 
closely ^ed to P. Ricordeana. 
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Types. — From the Neocomian of Seignelay, near Auxerre. The type of 
/*. Fittoni is from the Pernn-bed of the Isle of AVight. 

Distribution. — Lower Greensand (Pei-ua-hed) of Atherfield. Tealby I^imestone 
(zone of Bdemnites hrunsvieensis) of North Willingham. 




PERNA Rauliniana, d'Orbigmj, 1846. Plato XII, figa. 6, ?«, 6, 8, 9. 

1846. Pebna Rauliniana, A. d'Orbigny. Pal. Fran?. Terr. Cr^t., vol. iii, p. 497, 

pi. cccci, 6gB. 4, 5. 
1850. — — d'Orbigny. Prodr. de Pal., vol. ii, p. 138. 

1852. — — F.J. Pictei and W. Rovx. Moll. Foss. Gria Terts de 

GenSve, p. 497, pi. ili, fig. 4. 

1854. — _ /. jforriB. Cat, Brit. Fobs., ed. 2, p. 179. 

1855. — - (7. Coiteav. Moll. Fosb. de I'Tonne, p. 107. 

1869. — — F.J. Pictet and Q. Campieke. Fohh. Terr. Cret. Ste. 

Croix (Mat^r. Pal. SnisBe, ser. 
5), p. 100, pi. clx, figs. 1, 2. 

Description. — Shell of moderate convexity, valves nearly equal, compreBsed 
posteriorly, sub-rhomboidal, oblique, much higher than long; postero-ventraJ 
margin rounded, anterior margin slightly concave, posterior margin slightly convex, 
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forming an obtuse angle with the hinge-line. Umbonal portion angular. Apical 
angle small. Surface with growth-lines. 
Meastirernents : ^ 

(1) (2) (3) (4) (5) 

Length . . 35 . 34 . 24 . 23 . 11 mm. 
Height . . 73 . 69 . 49 . 40 . 22 „ 

(1 — 3, 6) Cambridge Greensand. 

(4) Lower Gault, Folkestone. 

Affinities. — This species is closely allied to P. Ricordeana (see above), but 
appears to differ (1) in being relatively shorter and higher ; (2) in its more obtuse 
postero-dorsal angle ; (3) in the less prominent umbones ; (4) in the anterior 
marginal parts (near the byssal opening) being less depressed ; (5) in the smaller 
size of the shell. 

Remarks. — This species occurs commonly in the Cambridge Greensand in the 
form of internal casts ; these differ in outline from specimens with the shell pre- 
served on account of the fact that the postero-dorsal part is missing — probably 
owing to the two valves being in contact or almost in contact at this part. Even 
when the shell is preserved, as in specimens from the Gault, some portion of the 
postero-dorsal margin is frequently missing. 

Types. — From the Albian of Avocourt (Mouse) and Bscragnolles. 

Distributimi. — Cambridge Greensand (derived, internal casts). Lower Gault of 
Folkestone. 



Perna oblonoa, Seeley, 1861. Text-figure 19 a. 

1861. Pebna oblonoa, H, 0, Seeley. Ann. Mag. Nat. Hist., ser. 3, vol. vii, p. 121, 

pi. yi, fig. 6. 

Remarks. — This species is known only from internal casts, and apparently 
differs from P. Rauliniana in having a larger apical angle and in the smaller angle 
formed by the hinge-line and the posterior margin. Some of the specimens, how- 
ever, agree very closely with the figure of a cast of P. Raidmiana given by Pictet 
and Campiche (pi. clx, fig. 2). 

Seeley compared P. oblonga with P. suhspatlmlata^ Reuss,^ and P. lanceolata, 
Geinitz (see below). It is distinguished from the former by its relatively greater 
height, and from the latter by its larger apical angle. 

^ The height in this case is measured from the umbo to the postero- ventral margin, and the 
length is taken at right angles to the height. 

* * Die Verstein. der bohm. Kreideformat.,' pt. ii (1846), p. 24, pi. xxxii, figs. 16, 17. 
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Rounded depressions which are found commonly on the casts of this and some 
other species of Perna from the Cambridge Greensand are regarded by Seeley as 
evidence of the occurrence of pearls. 

A specimen from the Gault (Plate XII, fig. 10) resembles 7*. ohlon<fa, l)i]t is 
more convex between the umbo and the postoro-rentral extremity. 

Ti/pe. — In the Sedgwick Museum. 

Dittfnimfhm. — Cambridge Greensand (derived). 







a. If). —Ptma. Caitibriilgo QTOonsanil (dorivod). Internal coatB. Sml){<rick Museum. Natura] aiia, 
<!XC(.'pt flu- «-— A. Pei-na Mimga, Sccloy. Tho Typo. — B, c, Pcrrut, 8p. (rcfoired to P. UMceolata, Geinltz, 
by Sficlcy}.— n, Pema MmieUijilica, Sceloy. The Type.— b, Penui, sp. (mpwiod by Sceley as a variety 
of P. lance<^nta, Ueinitz) x J. — v, Perna, ap. (ruforred to P. tubipathuiala, Kuiisa, by Seeley). 



Perna SKMiEbLii'TiCA, Sppleij, 18G1. Text-figure 19 d. 

1861. Pbrwa ssuielliptica, if. Q. 8edey. Ann. Mag. Nat. Hist., ser. 8, vol. tu, 
p. 121, pi. vi, fig. 7. 

Remarks. — This is distinguished from P. Rauliniana (p. 92) by its relatively 
greater length, larger apical angle, and more rounded outline. 







PERNA. 




iretnents : 

Length 
Height 


• 

(1 


(1) (2) 

58 . 4-6 
87 70 

— 3) Cambridge Greensand. 


"'-■:/ (3) 

• • 

9 m 
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Ttjpe. — From the Cambridge Greensand. In the Sedgwick Museum, Cambridge. 
Distribution — Cambridge Greensand (derived, internal casts). ^. x.-. 



Pebna, sp. Text-figures 19, b c. 

1861. Pbbna lanceolata, H. G. Seeley, Ann. Mag. Nat. Hist., ser. 3, vol. vii, 

p. 122. 

Remarks. — This species (figs. 19 b, c) was referred by Professor Seeley to 
Perna lanceolata, Geinitz,^ and it presents a general resemblance to the examples 
figured by Reuss and by d'Orbigny, but is less oblique. No satisfactory com- 
parison, however, can be made, since the specimens from the Cambridge 
Greensand are in the form of internal casts. 

Some examples (fig. 19 e) were named Perna lanceolata^ var., by Seeley ; they 
differ from Geinitz's species in the postero-ventral part being more produced and 
less rounded, so that the outline of the valve becomes more distinctly quadrate. By 
this quadrilateral outline they are distinguished from P. Ranliniana. 

Distribution. — Cambridge Greensand (derived, internal casts). 



• •• 



Perna, sp. Text-figure 19 f. 

1861. Pebna subspathulata, H. G. Seeley. Ann. Mag. Nat. Hist., ser. 3, vol. 

vii, p. 124. 

Remarks. — Internal casts were regarded by Professor Seeley as examples of 
P. subspathulata^ Reuss,^ but they appear to differ from the latter in their 
greater convexity. The height is less and the length greater than in P. oblong a. 

Distribution. — Cambridge Greensand (derived).^ 

» 'Das Elbthalgeb. in Sachsen,' pt. i (1873), p. 210, pi. xlvi, fig. 8. References to other figures 
are given by Geinitz. 

' * Die Yerstein. der bohm. Kreideformat.,* pt. ii (1846), p. 24, pi. xxxii, figs. 16, 17. 

• Avicula cuneata, Seeley, may be a Perna. Perna lissa, P. plana, and P. transversa, Seeley, 
appear to be Inocerami. All four come from the Red Limestone of Hunstanton. Seeley, * Ann. Mag. 
Nat. Hist.,' ser. 3, vol. xiv (1864), p. 277, and vol. xvii (1866), pp. 178, 179. 
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• • * 

• •_ 



• .•- • 






;"• FamUy—FmmBJEy Gray. 

Genus — Pinna, Linnmis^ 1758. 

;•.;•.• C Syst. Nat.,' ed. 10, p. 707.) 

• • • 

ruNNxV. RoJtiNALDiNA, (VOibujuy, 1844, Plate XII, figs. 11-15 ; Plate XIII, fig. 1. 

1839. Pinna buoosa, F, A, BUmer, Die Verstein. d. nord-deutsch. Oolitli.-geb. 

Nachtrag., p. 32, pi. iviii, fig. 37 (non 
rugosa, Schlotheim). 

1841. — — F. A, Bomer. Die Verstein. d. nord-deutsch. Kreid^^b., 

p. 65. 

1844. — RoBiNALDiNA, A, d^Orhtgny. Pal. Fran9. Terr. CWt., vol. iii, p. 251. 

pi. cccxxx, figs. 1-3. 

1845. — EESTiTUTA, E. Forbes. Quart. Joum. (Jeol. Soc., vol. i, p. 248. 
1850. — Robin ALDiNA, A, d^Orhigny, Prodr. de Pal., vol. ii, p. 80. 

— — SUBKUOOSA, d'Orhigny, Ibid., p. 80. 

1854. — suLciFEBA, /. Morris. Cat. Brit. Fobs., ed. 2, p. 180. 

1855. — KoBiNALDiNA, G. Cotteau. Moll. Foss. de TYonne, p. 89. 
1858. — -- F. J. Pictet and E, Benevier. Foss. Terr. Aptien 

(Mater. Pal. Suisse, 
ser. 1), p. 117, 
pi. xvi, fig. 5. 

— — — /. Villanava-y-Piera. Mem. geog.-agric. de Castellon, 

pi. lii, fig. 17. 

18G5. — -- H. Coqiuvid. Mon. Aptien de TEspagne, p. 143. 

18G7. — — F. J. Pictet and G, Camjnche. Foss. Terr. Crct. Ste. 

Croix (Mater. Pal. 
Suisse, ser. 4), p. 532, 
pi . cxxxix, figs. 3-6. 
? 1882. - — P.de LorioL Gault de Cosne, p. 82, pi. x, figs. 3-5. 

1883. - — W. Keeping. Foss., etc., Neoc. Upware and Brick- 

liill, p. 110. 

1884. — — 0. Weerth. Die Fauna des Neocom. im Teutoburg. 

Walde (PalsBont. Abhandl., vol. ii) , p. 48. 

? 1892. — — 0. Behrendsen. Zeitschr.derdeut«cli.geol. Gtesellsch., 

vol. xliv, p. 25. 
? 1895. — - F. Voijel. Hollandisch. Kreide, p. 55. 

1896. — — A.Wollemann. Zeitschr. derdeutsch. geol. Gesellscb., 

vol. xlviii, p. 845. 

1899. — — 0. Maae. Zeitschr. der deutsch. geol. Gesellsch., 

vol. Ii, p. 248. 

1900. — — A. Wollemann. Die Biv. u. (Bastrop, d. deutsch. u. 

holland. Neocoms (Abhandl. d. 
k. preussisch. geol. Land., N. F., 
pt. 31), p. 70. 



PLATE Vni. 

Genus — Pteria, Scopoli. 

Snb'Genus — Oxytoma, Meeh 

F108. 

1 — 7. P. (Oxytoina) Goimiieli/iiia (d'Orb.). 1 — 6. Speeton Series (D, 1), 

Speeton. 7. Claxby Ironstone, Claxby. (P. 57.) 

1. Sedf^ck Museum. Left yalye. 

2. York Museum. Left valve. 

3. Sedgwick Museum, a, left valve ; h, postero- ventral portion x 3. 

4. Mr. Lamplugh's Collection. Left valve, portion near ventral margin x 3. 

5. Mr. Lamplugh's Collection. Bight valve. 

6. York Museum. Bight valve. 

7. Sedgwick Museum. Bight valve. 

8 — 14. P. {Oxytoma) peclinata (Sow.). (P. 59.) 

8 — 10. Folkestone Beds, Folkestone. Sedgwick Museum. Left valves, 8 a, x 1} ; 

8 h, portion of 8 a x 6. 10 a, x 2 ; 10 &, portion of 10 a x 8. 
11, 12. Hjthe Beds (Bargate Stone), Busbridge. Sedgwick Museum. Bight valves. 

X H. 
13, 14. Gault, Folkestone. British Museum, No. L, 4926. 13, left valve. 14 a, right 

valve ; 14 h, portion of 14 a x 8. 

15. P. {Oxytoma) sp. Totternlioe Stone, Hitchin. Left valve. Mnseum of 

Practical Geology, No. 2338. 15 a X 3 ; 15 6, portion x 9. (P. 60.) 

16. P. {Oxytoma) duhia (Eth.). Totternhoe Stone, Burwell. Sedgwick 

Museum. One of the Types. Exterior (a) and interior (6) of right 
valve. X 2. (P. 60.) 

17_23. P. {Oxytcmw) teuuirostata (Romer). Upper Chalk. (P. 61.) 

17,18. A. quailraius zouo. West Hamham. Dr. Blackmore's Collection. 17 a, left 
valve ; h, portion near mid-ventral margin x 4 ; c, interior ; d, hinge x 3. 
18. left valve x 2. 

19,20. Ctnldenliam. Museum of Practical Geology, Nos. 10788, 12620. 19 a. left 
valve; h, |K>rtion near the mid- ventral margin x 6. 20a, left valve; h, pos- 
tt»rior ear x 2. * 

21—23. Wells. Nt>rwieh Museum. Nos. 3249, 3250, 3251. 21 a, left valve ; 21 h, portion 
near mid-ventral margin x 8. 22, left valve. 23, right valve and interior of 
the marginal part of the left valve. 
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PLATE IX. 

Ptebia (continued). 

Svh-Oenus — Pskudopteba, Meek. 
nos. 

1. P. (Pseudoptera) aubdepi^essa (d*Orb.). Lower Greensand (Crackers), 

Atherfield. The Type. Museum of the Geological Society, No. 

2050. a, left valve ; 6, portion of posterior ear X 4. (P. 63.) 

2 — !• P. {Psetcdoptera) anoinala (Sow). Upper Greensand. 2, 3, Blackdown. 
4, Haldon. (P. 64.) 

2. The Tjrpe. Bristol Museum, a, left yaJve; h, postero-dorsal view; c, portion 

of ridge x 4 ; (2, portion of posterior ear x 4. 

3. British Museum, No. L, 16876. a, left valve ; &, antero-ventral view. 

4. British Museum, No. L, 16869. a, left valve x 2 ; &, portion near the middle 

of the valve x 8. 

6 — 10. P. (Pseiidoptera) haldoiiensis, Woods. Upper Greensand, Haldon. 

Left valves. (P. 66.) 

6. British Museum, No. L, 16800. 

6 a. „ „ „ L, 16759 ; &, ventral portion x 3. 

7. „ „ „ L, 16868. 

8 a. „ „ „ L, 16868 ; h, antero-ventral view ; c, middle part of 

antero-ventral side x 6. 
9. Sedgwick Museum, Cambridge. 
10. British Museum, No. L, 16805. x 2. 

11, 12. P. {Psendoptera) gaultina^ Woods. Gault, Black Ven. Left valves. 
(P. 67.) 

11a. Museum of Practical Geology, No. 10780 ; 11 6, median portion x 6. 
12 a. Sedgwick Museum ; 12 5, median portion x 3. 

13 — 19. P. {Psextdoptera) ca^nilescens (Nilsson). Upper Chalk. Left valves. 

(P. 67.) 

13 — 15. Zone of A. quadratusy East Hamham. Dr. Blackmore's collection. 13 x 1^. 

15, median part x 4. 
16. Zone of B. mucronatay Clarendon. Dr. Blackmore's collection. 
17 — 19. Zone of B. mucronaia, Norwich. Norwich Museum. 17 a x 2 ; 17 &, median 

portion x 6. 19 a, x 1| ; 19 h, portion with ribs x 4. 
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PLATE X. 
Ge7iu8 — AucELLA, Keyserling. 

FI08. 

1, 2. A. volgeiisisy Lalius. Spilsby Sandstone, Donnington. Sedgwick 
Museum, (The specimens figured by Pavlow.) la, left valve; 

1 6, anterior view ; 1 c, right valve. 2 a, left valve ; 2 6, right valve ; 

2 c, posterior view. (P. 69.) 

3 — 5. A. Keyserlingiana^ Trautsch. Claxby Ironstone, Claxby. Sedgwick 
Museum. 3 Oy left valve ; 3 fc, right valve ; 3 c, posterior view ; 3 (Z, 
anterior ear and \mibo of right valve X 3. 4a, left valve; 4 6, right 
valve. 5, left valve. (P. 70.) 

Genus — Aucellina, Pompeckj. 

6 — 13. A. gryphdeoides (Sow.). Cambridge Greensand, except figs. 11, 12, 18. 

Sedgwick Museum. (P 72.) 

6. a, left valve ; 6, posterior view ; c, right valve ; d, part of right valve x 4. 

7. a, left valve ; h, right valve j c, dorsal view. 

8. a, left valve ; b, right valve. 

9. a, umbo and' anterior ear of left valve x S; h, dorsal view showing areas, etc. 

X 3 ; c, area of right valve x 3. 

10. Anterior ear of right valve x 3. 

11. Lower Chalk, near Cambridge. Bight valve x 1^. 

12. Lower Chalk, Reach. Portion near the middle of the right valve x 6. 

13. Red Limestone, Speeton. Left valve. 

Genus — Gervillia, Defrance. 

14 — 16. G. suhkmceolata (d'Orb.). Lower Greensand (Crackers), Atherfield. 

Sedgwick Museum. (P. 74.) 

14. Right valve of a young individual. 

15. Left valve of a young individual with only three ligament pits. 

16. Left valve of an immature specimen. 
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PLATE XI. 

Geevillia (continued). 

Figs. 

1. G. suhlanceolata (d'Orb). Upper Greensand, Blackdown. Sedgwick 
Museum. Interior of part of a right valve. (P. 74.) 

2 — 8. G. linguhidesy Forbes. Lower Greensand (Crackers), Atherfield. 
Figs. 2 — 4?, 6 — 8, Sedgwick Museum; fig. 5, York Museum. (P. 78.) 

2. Left valve x IJ. 

3. Hinge of left valve x 3. 

4. Bight valve x IJ. 

5. Left valve x \\. 
6 — 8. Left valves. 

9 — 11. G. aldpfor mis (Sow.). Lower Greensand (Crackers), Atherfield. Sedg- 
wick Museum. Figs. 9, 10, j'oung specimens. (P. 79.) 

9 a, left valve ; h, portion near umbo x 3 ; e, right valve ; d, dorsal view. 
10 a, left valve x 1} ; b, ribs near the middle of the left valve x 8 ; c, hinge of 

same valve x 3 ; c2, area and ligament pits of right valve of the same 

specimen x 3. 
11. Hinge of adult specimen. Pema-bed, Atherfield. 

12 — 23. G. rostrata (Sow.). Upper Greensand, Blackdown. 12 — 19, left valves. 

20 — 22, right valves. Sedgwick Museum, except figs. 1 3, 15, 22, 23. 
(P. 83.) 

12 6, interior of 12 a, x li. 

13. Museum of Practical Geology, No. 10784. 

15. British Museum, No. L, 16872. 

19. Hinge x 2. 

22. Haldon. Museum of Practical Geology, No. 10783. 

23. Dorsal view of the Type. Bristol Museum. 

24, 25. G.y sp. Lower Greensand (Ferruginous Sands), Shanklin. Sedgwick 

Museum. Left valves. 24 x 1^. (P. 85.) 

26, 27. G. Forbesiana^ d'Orb. Right valves. Sedgwick Museum. (P. 85.) 

26. Lower Greensand (Crackers), Atherfield. 

27. Gault, Folkestone. 
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ERRATA. 

Page 168, line 23, right-band column, for Spath^la read Paracyclaf. 

Plate IV, Hne 12, /or Killalu read KillaJa. 

Plate IX, line 5, omit *' of the last figure." 

Plate XXIII, lines 9, 10, omit " and Redesdale, Northumberland." 
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SUPPLEMENT.— POLYMORPHID^. clxix 



11. REVISION OP, AND ADDITIONS TO, THE POLYMORPHIDyE. 



Family— VOLYMORFHIBJE, Haiuj. 

1891. PoLTMOEPHiD^, This Monogr., pp. 231, et scq. 

The principal character which distinguishes the members of this family from 
the HildoceratidaB is the suture line, with its inner lobes pointing obli(juely across 
the whorl towards the periphery. There are cases, however, in which this 
character fails — for example, in degenerate species of Dumortleruiy and in the 
genera Catulloceras and Tmetocerds. In style of ril)bing most of the members of 
this family may be distinguished from the Hildoceratida) — the ribs run straight, or 
nearly straight, across the whorl, having little of that lateral bend which is often 
so conspicuous in the HildoceratidaB, and little of the ventral projection (rostration) 
which is sometimes so marked in that family. 

The manner of phyletic development, however, is the chief point to be noticed. 
WTiereas the HildoceratidaB attain to a marked tuberculate stage with a well- 
developed carina — e. g. Lillian Haufjiay DencJcmannuiy Gliartronuiy Kilianiay etc. — and 
then show the stages of decline through a costate to a smooth stage, the Polymor- 
phidao only attain to a parvitubereulate stage when the carina has not been de- 
veloped, or is only feeble ; examples, Tmetocerasj no carina, sulcate periphery ; 
Uptonixiy costate periphery; Acantlioplewroceras {Cycloceras)^ feeble carina; while in 
Dill fior tier la and Gattdloceras there is no evidence of a tuberculate stage having been 
attained : it seems as if the anagenetic costate stage passed direct into the cata- 
genetic, and the carina is a feature developed in the catagenetic costate stage. 
But in the HildoceratidaB, on the evidence of ontogeny and analogy with the 
ArietidaB, the carina is developed even before the anagenetic costate stage com- 
mences. 

When the members of this family were described in the body of the work, only 
a few localities were known to yield the principal genera — Damortieria and Catul- 
loceras; and the examples were mostly poor. Much addition has been made 
since. Mr. Charles Upton found in Penn Wood, near Stroud, a rich fauna of 
Dwmortieria. This locality, and Buckholt Wood, near Frocester, have yielded to 
him and to myself many good specimens. Dursley also aflForded me a good series 
in nice condition — ^mostly from the Moorei beds. The late Mr. E. Wilson, F.G.S., 
and Dr. Vaughan, F.G.S., have sent me various species from the neighbourhood of 
Bath and Bristol. Mr. Bloomfield showed me two localities in the Yeovil Sands, just 
out of Yeovil, rich in Durruyrtieria and Cattdlocei'as — mostly of a type distinct 

Y 
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from those of the Cotteswolds : they are apparently earlier biogenetically, if not 
geologically. Of course all this additional material has yielded many new forms ; 
but only a few of the more conspicuous and important of them can be dealt 
with now. 

I. Genus — Tmetocekas, S. Buchman. 

1892. Tmbtoceeas, This Monogr., p. 269. 

Itenuirks. — Species of this easily recognised genus mark, with one exception, a 
well-known horizon — the strata of the scissi hemera — from the Dorset coast to 
Northamptonshire. The exception is Tm. Hollandxe^ the date of which is Mur- 
chuonx hemera. 

At Burton Bradstock and Chideock Quarry Hill, on the Dorset coast, species 
of Tmetoceras are found in the stratum capping the " Sands " — the bed with 
Liocerata (see p. xxxv). 

In Gloucestershire, in the Cotteswolds around Stroud, at Robinswood Hill 
(Mr. L. Richardson), at Andoversford, species of the genus have been found in the 
" Sandy Ferruginous Beds." 

The "Northampton Sands'' of Northamptonshire have yielded specimens 
whicli I have verified : they are doubtless the Avu niortensU mentioned by Sharpe. 

The Paving Bed of Bradford Abbas (date MurchisonsB i?) has yielded two 
species : one. Tin, Hollands, is indigenous ; tlie othei*, aflF. Tm. circularey is derived 
presumably — the matrix in the whorls differs from that enclosing the specimen. 

There are specimens in my cabinet from Italy and Normandy, and the genus 
has been found in South America (Gottsche). 

1. Tmetocekas circulark, S, Buchnau, Plate XFjVIII, figs. 1 — 3. 

1892. Tmetoceeas scissum, Tliis Monogr., PI. xlviii, figs. 1 — 3; p. 273 (pars). 

Descrijdion. — Substeno- (on the line, 50 per cent.) subpac».hygyral ; perlatiun- 
bilicate; costate; periphery sulcate, tlio sulcus interrupting the costae, of which 
each one terminates in a tubercule on the edge of the sulcus. 

Distinction. — Very like A. scissus, Benecke, in proportions and appearance, but 
the whorl is rounder, and more inflated. 



2. Tmetoceras scissum {VmrrJce). Plate XLVIII, figs. 4 — 7. 

1892. Tmetoceras scissum, This Monogr., PI. xlviii, figs. 4 — 7 ; p. 273 (pars). 
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3. Tmetocebas Regleyi (Thiolliere) . Plate XLVIIl, figs. 8—10. 

1892. Tmetocebas scissum, This Monogr., PI. xlviii, figs. 8 — 10; p. 273 (pars). 

Note. — Place here the reference to Dumortier, and with a query that to 
Gottsche. 

Remarks. — The stout whorls, and general characters show close agreement 
with Dumortier's delineation. These features separate this form from the others. 

Localities and Strata. — Dorset: Broad Windsor. Gloucestershire: PennWood, 
near Stroud, top of Sandy Ferruginous Beds. Foreign : Normandy ; Feuguerolles, 
" MurchisonaB," from Dr. L. Brasil. 

Bate of Existence. — For the Penn Wood specimen, scissi hemera ; and this is 
probably the correct date for the other examples — the strata of the scissi hemera 
having been often reckoned as base of Murchismuv zone. 



II. Genus — Catulloceras, GemmAlaro. 

1892. Catullocbeas, This Monogr., p. 276. 

1. Catulloceras Leesbergt {Branco). Plate XXXIX, figs. 10, 11. 

1891. Catulloceras Leesberqi, This Monogr., PI. xxxix, figs. 10. 11; 1892, 

p. 279. 

Remarl's. — ^A good specimen of this rare and distinct species was found by Dr. 
A. Vaughan, at the tunnel shaft, Sodbury, Gloucestershire. It is larger than the 
example figured. I desire to thank him for adding it to my collection. 

Note. — The want of carina in the specimen figured is due partly to ill preserva- 
tion. 



2. Catulloceras psamminum, 8. Buchwan. Plate XLI, figs. 7, 8. 

1891. Dumoetibeia eadians, This Monogr., PI. xli, figs. 7, 8. 

Description. — Subplaty-subleptogyral ; latumbilicate ; spissicostate ; periphery 
convex, parcicarinate. 

Distinction. — From CatvU. Leeshergiy fewer whorls and a smaller umbiliciis. 
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From Dumortiena ra/iiaiis, stouter whorls, a flatter periphery, a less definite 
carina. 

RemarJcs. — The absence of the paucicostate stage (the eyidence is furnished by 
other specimens), which is so noticeable in Dumnriieria, even when more degenerate 
than this species, and the association of spissicostation with quadrate whorls and an 
open umbilicus, suggest that the generic position is CatuUoceras. 

Localities avd Stratum. — Dorset: neighbourhood of Bradford Abbas, Yeovil 
Sands. Somerset : Furzey Knaps, near Yeovil, in the same beds, associated with 
several new allied species. 

In the following species the periphery shows more or less definite furrows 
beside the carina. Place here also Ammonites Perroudiy Dumortier et Fontannes, 
and Gatull. aratuviy S. Buckm. 



^. Catitllooeras subaratum, Brasil. Plate XXXIX, figs. 1, 2. 

1891. DUMOBTIEBIA ABATA, This MoDOgT., PI. XXxix, figS. 1, 2. 

1892. Catullocebas abatum, This Monogr., p. 280 (para). 
1895. Catullocebas subabatum, Brazil, Ceph. nouv., Bull. Soc. Qik>l. Normandie, 

vol. xvi, PI. iv, figs. 1, 2. 

Remarks. — Dr. L. Brasil has found this species in Normandy, and has rightly 
corrected me by separating this from the compressed form under a distinct name. 



III. Genus — DlTMORTIKRlA, HaUfJ. 
1891. DuMOBTiERiA, This Monogr., p. 231. 

Rectiradtate. 
Paurirostate, 

1. DuMORTiERiA PRiscA, H. liucl'man. Plate XXXVII, figs. 9 — 11. 

1891. DuMOBTiERiA PRiscA, Tbis Mouogr., PI. xxxvii, figs. 9 — 11, p. 236. 

Localities and Strata. — Somerset: Hendford Hill, Yeovil, in "the Sands." 
(xloucestershire : Penn Wood, Cephalopoda Bed, middle (" Dununiieria Beds "). 
This specimen, 08 mm. in diameter, has last whorl sparsicostate to smooth, failure 
of costation beginning about 55 mm, in diameter. 

Jhtte of Kristence, — I)umortierin\ 
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2. Ddmoetieeia novata, 8. Buckmnn. Suppl., Fig. 163 in test. 

1885. Ahhoritrs falcofila bpabsicosta, Queiut., Amm. Schwub. Jura, PI. Iit. 

Sg. 29 (uot 35). 
1895. DcHOBTiEBiA PBiBCA, BtmU, Ceph. nouv.. Bull. Soc. Gt'ol. Normandie, 
Tol. xvi, PI. ii, fig. 3. 

Distinction.. — From D. prism-, the costre in tlio early whorls are less coarse and 
less distant, the umbilicus is smaller, deprenerative changes begin earlier. 





Fio. 103. — i>uniariuria novata. 

Description. — (Young) Sul)p]atysubpachygyral, latumbilicate, paucicostate to 
costate ; (adult) subplatyleptogyral, perlatumbilicate, costate to lievigate ; sub- 
pauciseptate, sublongi-subangustilobato ; periphery pcnetabnlate, parvicarinate, 
degenerating to convex, oljaoleticarinate. 

This seems to be one of the forms which Quenstedt called A.fakofiln Hjxirsicoski ; 
but Hang, considering that form as identical with a species he figured, used the 
name sparsicosta for that species — his Dumorti^.na .•ijHirsicottfu (</. v., p. 239). But 
this form, Quenstedt's fig. 20 of I'latc LI V, has thicker whorls and a broader, more 
convex, periphery than Haug's species. 

Localities and )%■(/(<(. —Gloucestershire : Penn Wood, Cephalopod Bed, middle 
{" Diimm-tieria Beds"), several young specimens; Wotton-under-Kdge, similar 
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position; Cam Down. Norniaiidy: Tilly-sor-SeaDes, two specimens in my col- 
lection from Mr. Brasil. He says (p. 7) it is abundant at Tilly-sur-Seulles and at 
Fontenay-le-Pesnel in the upper part of the zone of Liftoeerat: jurense, associated 
with species of Dmnoriieria, which he names; it occnrs in England in similar 
association. 

Date, of Erietence. — Dnmortifirife, heraera. 

3. Di'MOHT[Ei(iA FAi/'OFiLA {QupnsifpfU). Fig. 164 in text. 

1885. Amhohiteb falcopila, Qtien»ftdl, Amm. Schwiib. Jnra, PI. lir, fig. 31, xaA 
? fig. 28. 

liemarl-it. — Quenstedt figured a series of species as A.faUoJila, A.faleojila spar- 
nirosifi-, and A.fnleofiln- mna-r (Plate LIV, figs. 28 — 35). Of these Fig. 31 agrees 
exactly with our English example, Fig. 28 is near, but may 
l>e a thinner form. Fig. 30 is a form allied to Dumortieria 
liitpuilorndioxn {v. p. 246) ; of Figs. 29, 35, falcofila sparsicosta, 
Fig. 29, ifi D. novata, sp. nov. (p. clxxiii), Fig. 35 is allied to 
T>. Muniei-i (r. p. clxxv) ; of Figs. 32 — Z4, falcofila macer. Figs. 
32, 34, ajjpear to be Gatullocera^ aS. Bnmortieri, and might 
therefore l)e inscribed Catitllorcrns mtjeritm ; Fig. 33 is a smooth 
species upon which I venture no opinion. 
fa1rofi{a,^i^x^r,»Ml. /^w/n,^/,',,,,.— Sliows little of the coarse distant ribbing 

characteristic of the early whoi-ls of the two preceding sjiecies. Is stouter whorled 
than J), novatn. 

fiOcfilitirii aiid Shdta. — Somerset: Fxirzey Knaps, near Yeovil, "Sands." 
Foreign ; Normandy : Tilly-sur-Seulles, " Jurense zone," from Mr. L. Brasil. 
Date of Kscivtevc-. — DinmirtifrisB hemera. 



4. DUM'iliTIKRIA SUB SOI,ABIS, S. BurhlKllt. PI. XXXVII, figs. — 8. 

1831. Ammokiteb SOLARIS? Zieten, Verst. Wurtt., PI. xiv, fig. 7 (non eoJaria, 

Pbillips). 
18ill. DuMORTiEBiA Lbvesiiuei, TIum Mod<^., PI. xxxvii, fige. 6 — 8. 
Ifl02. DuMORTERiA SOI.AKIB, 8. Bvckman, Emend. Amm. Nom., p. 6. 

Distinction. — From A. Lcr r stjiiei, d'Orhigny,co&tte less definite, closer together, 
less persistent; whorl more compressed ; periphery narrower, more acute. 

Bemarlcs. — Is Am. solans, Zieten, but not Phillips ('Geol. Yorkshire,' PI. IV, 
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fig. 29), which belongs to a different genua and a different family. As Zieten's 
name is a synonym, it cannot be used in the present case. 

5. DuMOBTiEKiA PAPCI8EPTATA, S. Biickiitaii. Fig. 165 in text. 

Desci'vption. — Subplatysubleptogyral ; sublatumbilicate ; pauciseptate, sublongi- 
subangustilobate;subpaQcicostatetosubcos- 
tate; periphery subfastigate, parvicarinate. 

Distindioii. — From young D. novata, 
the more compressed whorl, the nari-owcr 
periphery, the less paucicostate character. 
From D. sparsicosta, more definitely cos- 
tate ; the septa more distant, their lobes 
larger. 

Loealiiij wild Stratum. — Gloucestershire : 
Bowcott Wood, near Dursley, in the Cepha- 
lopod Bed. 

Date of Existence. — Mooi-ei hemera. 

7. DuMOBTiEBiA COSTULA (Reimcke). IM. XXXVII, figa. 12, 13, 18, 19 ; Suppl., 

Fig. 166, p. cxcvi, 

1818. Nautilus cobtula, Beiiiecke, Maria prot., 6j^s. ZZ, 34. 

1891. DuMoKTiBKiA COSTULA, Tliia Moiiogr., PI. xxxvii, figs. 12, 13 odIj-. 

1891. DtijfOBTiBBiA, sp-, Ibid, PI. xxxvU, figs. 18, 19. 

Notes. — At a little larger size than that of the specimen figured in PI. XXXVII, 
figs. 18, 19, the ribs degenerate rapidly, becoming close-set but sub-obsolete, 
somewhat after style of those in Plate XL, fig. 7. 

Localities atul Strata. — Gloucestershire : Cam Down, Buckholt Wood, Bowcott 
Wood, etc., Cephalopod Bed, upper part ("ilfooryi Beds "). Somerset: Sfoford, 
Yeovil Sands. 

Date of Existence. — Moorci hemera. 

8. DuMORTiEEiA MUNiEBi (Haity). Plate XXXVII, figs. 14, 15. Suppl., Fig. 1(J7. 

1884. Habpoceras huhibki, Haug, Nouv. Amm. du Lias sup., Bull. Soc. Gt-ol. 

France. 3 Sur., vol. xii, PI. xiii. fig. 3. 

1885. AmtONiTBS btbiatulocostatus, Quenetedt, Amm. Schwfib. Jura, PI. lit, 

%.8. 
1891. DUHOBTIEBIA COSTULA, ThiB Mouogf , PI. xxxvii, figs, li, 15. 
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Note. — The exami)le which I have figured has great resemblance to Haug's 
type, both in general proportion ami in manner of costation. It only differs in 
degree of coatation, being more strongly ribbed, especially in the umbilical whorls. 

0. DuMOBTlKKiA sp. Plate XLV, figs. 15, 10. 

1S91. DuMORTiEBA Lbvbbijuei, lliis Moii<^., p. 241. 1892, PI. xlv, figs. 15, Iti. 

Ueiitarkn. — Not much can l>e said alxmt this fragment. The umbilicus is not 
large enongh for A. Tji'i'i-minri (d'Orbigny). It seems to have some likeness to 
/). Mtinieri. 

I'tiui'itostate to Coxtiite. 
The inner whorls show more or less of the pancicostate or D. prisca stage, but 
the costate stage and ilecline of that stiige are the chief characters in this series of 
species. 



10. DUMOUTIEELA. UULTICOSTATA, t^. liudcil 



Suppl., Fig. 168 in text. 





Fio, IG8. — DMmoriieHa maUicoUala. 

Descrvptioii. — Subplatyleptogyral, lat-, almost perlatumbilicate, densiseptate ; 
subbrevi-subangustilobate ; subpaucicostate to costate ; periphery subtabulate, 
parvicarinate. 

Remarks. — The I), pi-isca stage is evident in the inner whorls. The later 
development is much more definitely costate than in D. novata. Quenstedt figured 
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a series of species under the name striatuLocostatvs} To one of these the present 
species has much likeness, but it cannot be exactly identified therewith. The coil- 
ing of the umbilicus does not correspond ; the ribs of the present species are more 
pronounced, more approximate, and more persistent; and apparently the whole 
shell is stouter. 

Locality ami Stratum, — Gloucestershire : Penn Wood, near Stroud, in the 
middle part of the Cephalopod Bed. 

Date of Existence. — Dumortieridd hemera. 



11. DuMOETiERiA EXTERNicosTATA {Bvaiwo). Plate XL, figs. 1, 2. Suppl., Fig. 169, 

p. cxcvi. 

1879. Harpocebas subundulatum, var. extebne costatum, BrancOy Unt. Dogger, 

Abh. Geol. Spez. Karte Elsass-Lotbringen, Bd. ii, PI. iii, fig. 3 only. 
1891. DuMOBTiEBiA 8TBIATULOCOSTATA, Tbis Monogr., PI. xl, figs. 1, 2. 
1902. — EXTEBNicosTATA, 8. Buckman, Emend. Ainm. Nom., p. 5. 

Note. — Smaller umbilicus and finer costation than D. striatulocostatay as now 
defined. 

12. Ddmortieria mutans, 8. lim^hnan. Plate XL, figs. 3 — 8. Suppl., Fig. 170, 

p. cxcvi. 

1891. DuMOBTiEBiA 8TBIATULOC08TATA, Tbis Monogr., PI. xl, figs. 3 — 8, p. 243. 

Description. — Sublatumbilicate ; costate declining to obscuricostate ; periphery 
narrow, fastigate, parcicarinate. 

Distinction. — From Am. striatulocostatusy Quenstedt,^ smaller umbilicus and 
less coarsely costate. From Harp, externicostatay Branco, thinner, with earlier 
degeneration of costae. 

13. DuMORTiEiiiA DECLiNANS, S. Buckviau. Plate XL, figs. 10 — 12. Suppl., Fig. 

171, p. cxcvi. 

1891. DUMOBTIEBIA 8TBIATUL0C08TATA, This MonOgT., PI. xl, figS. 10 — 12. 

1902. — DECLINAN8, Emend. Amm. Nom., p. 5. 

Description. — Sublatumbilicate ; subcostate declining to almost striate ; peri- 
phery narrow, subtabulate, parvicarinate. 

1 Amm. Schwab. Jura, PI. Iii, fig. 7 ; taken as type, see this Monogr., p. 244. 
* Amm. Schwab. Jura, PI. Iii, fig. 7. 

Z 
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Distinction. — From Dum. mutanSy costae in umbilicus less coarse, and not declin- 
ing so rapidly, a more distinct carina on a more definite periphery. 

Localities and Stratum. — Gloucestershire : Penn Wood, Buckholt Wood, 
Cephalopod Bed, Middle {Dumortieria Beds). Largest specimen 113 mm. in 
diameter, with last half-whorl smooth. 

14. Dumortieria yeovilensis, S. Buckman. Plate XXXVII, figs. 16, 17. Suppl., 

Fig. 172, p. cxcvi. 

1891. Dumortieria striatulocostata, This Monogr., PL xxxvii, figs. 16, 17. 
1902. — Yeovilensis, Emend. Amm. Nom., p. 6. 

Description. — Sublatumbilicate ; costate changing to sublevigate; periphery 
fastigate, subcarinat^. 

Distinction. — ^More strongly costate and with a more acute periphery than either 
D. mnt<in^ or D. dedinans. 

Locality and Htratnm. — Dorset- Somerset border, Yeovil Junction, Sands 
(Mr. D. Stephens). One specimen measures 114 mm. in diameter. 

15. DuMORTiKRiA METiTA, S. Buckman. Plate XLII, figs. Jl, 12. Suppl., Fig. 173, 

p. cxcvi. 

1874. Ammonites radiosus, Buviortier (non Seehach), Pal. Bassin Rhone, vol. iv, 

PI. xiv, fig. 2 only. 
1891. Dumortieria radians, This Mouogr., PI. xlii, figs. 11, 12. 
1902. — METITA, Emend. Amm. Nom., p. 5. 

Descnption. — Subplaty-subleptogyral ; latumbilicate ; subpauciparvicostate peri- 
pliery convex to fastigate, parvicarinate. 

Localities and Strata. — Gloucestershire : Cam Down, Penn Wood, Cephalopod 
Bed, middle part {Dumortieiia Beds). Foreign: France, "Le Bernard (Vendfe) 
Lias superieur" (Mr. L. Chartron). 

Date of Existence. — Dumortieria hemera. 

16. Dumortieria regularis, S. Buckman. Plate XLI, figs. 4—6. Suppl., Fig. 

174, p. cxcvi. 

1890. DUMOBTIEBIA BADIAN8, Tliis MoHogr., PI. xli, figs. 4—6. 

Description. — Subplatysubleptogyral ; latumbilicate ; spissiparvicostate ; peri- 
phery subtabulate, parvicarinate. 



SUPPLEMENT.— DUMORTIERIA. 

Gostate to Spissicostate. 

17. DUMORTIERIA BHODANICA, HaUQ. 

1874. Ammonites badiosus, Dumortier (non Seehach), Depdts Jurassiques, vol. iv, 

PI. xiv, figs. 3, 4 only. 
1887. DuMOBTiERiA RHODANicA, Haug, Polymorph., N. Jahrb. f. Mineral, etc., 

Bd. ii, p. 138. 

Remarks. — Dumortier figured two specimens under the name of Am. radiosus ; 
one he called "compressed variety," the other "the stout form." To both of these 
Haug subsequently gave the name Diimortiena rlwdanica. As Dumortier called 
the latter the commoner form it is advisable to take it as the type. 

The combination of stout whorls with numerous costaB brings this form nearest 
to D. psetidoradiosa, but the whorls are thinner and the costae are more numerous 
in the present species. 

IHstinctioii. — From D. regrdains, stouter whorls, more numerous smaller costsB, 
larger umbilicus. 

Locality and Stratum. — Gloucestershire : Penn Wood, near Stroud, in the middle 
part of the Cephalopod Bed, where several examples have been obtained by Mr. 
C. Upton and myself. 

Date of Existence.— Dumortieriw hemera. 

18. DUMORTIERIA RADIANS {Bsiiieclcp). Plate XLII, figs. 8 — 10; woodcut, fig. 2, 

p. 187. Suppl., Plate XXII, figs. 31—33; 
Fig. 175, p. cxcvi. 

1891. DUMORTIERIA RADIANS, This Monogp:*., PL xlii, figs. 8 — 10 ; p. 248 (pars). 

DescHption. — Sublatumbilicate ; subspissiparvicostate ; periphery subtabulate, 
carinate. 

BemarJcs. — The example figured in the present Supplement, PI. XXII, figs. 
31 — 33, has closer agreement with Reinecke's original delineation than any other 
specimen. It will form a basis from which to work in understanding this species. 

Localities and Strata. — Gloucestershire : Penn Wood, near Stroud, and Cam 
Down, near Dursley, Cephalopod Bed, Dumortiena horizon ; Somerset : Maes 
Knoll (Dundry) (L. Richardson), presumably from clays of hill flank. 

Date of Existence. — Dumortierim liemera. 

19. DUMORTIERIA SIGN ATA, S. Bnchmau. Plate XLII, figs. 6, 7. Suppl., Fig. 176, 

p. cxcvi. 

1891. DUMORTIERIA RADIANS, This Monogr., PI. xlii, figs. 6, 7 only. 
1902. DUMORTIERIA 8IGNATA, Emend. Amra. Nom., p. 6. 

Description. — Sublatumbilicate ; subplaty-subleptogyral ; spissiparvicostate ; 
periphery fastigate, subcarinate. 
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Dvitiiwtion. — From Dimi. radians^ thinner whorls ; more acute, less carinat6 
periphery ; finer smaller costaB. 

Localities and Strata. — Gloucestershire : Cam Down, near Dursley, Cephalopod 
Bed, Duinortleria horizon. Foreign : France, Le Bernard (Vendee), Lias superieur 
(submitted by Mr. Chartron). 

Date of fJxifitence. — Dumortienx hemera. 

Oostate to Sti-iate. 
The costate stage is sometimes omitted altogether. 

20. DuMORTiERiA DiPHYES, 8. Buckman. Plate XLIII, figs. 5, 6 (Type), fig. 7. 

Plate XLII, figs. 13, 14. 

1891. DuMOETiEBiA BADI08A, This MoDogr., PI. xlii, figs. 13, 14; PI. xliii, figs. 

5-7. 

Description — Subplatyleptogyral, latumbilicate ; costate declining to striata ; 
periphery convexifastigate, parcicarinate. 

Distinction. — From Am. radiosus^ v. Seebach. Mr. E. Mascke, Assistant at 
Gcittingen Museum, who is making a special study of Inferior Oolite Ammonites, 
has very kindly compared my figures with Seebach's original specimen, which is in 
that collection. He writes : " The identification of Dumorlieria radiosa appears to 
me not to agree, for there is a whole series of diflFerences." ^ He gives a table of 
comparative measurements which show that Seebach's shell has stouter whorls and 
a smaller umbilicus. 



21. DuMoiiTiKRiA iNOLUSA, 8. Buchiian. Plate XLV, figs. 13, 14. 

1891. DuMOBTiEBiA BADiosA, vav, ouNDERSHOFBNSis, This MoDOgT., p. 254 

(pars) ; 1892, PI. xlv, figs. 13, 14. 

Description, — Platysubleptogyral ; subangustumbilicate ; spissicostate to striate 
to spissiparvicostate ; periphery subtabulate, carinate. 

Distinction. — From D, radiosa^ var. gundersliofenmSy the umbilicus being costate 
and not showing the tendency to expand noticeable in Haug's figure. 



22. DuMORTiEuiA sp. Plate XLII, figs. 1, 2. 

1891. DUMOBTIEBIA BADIAN8, This MoDOgT., PI. xlil, figS. 1, 2. 



> In litt., August 29th, 1902. 
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23. DuMOBTiEBiA PENEXiGOA, 8. Buckman. Plate XLII, figs. 3—5. 

1891. DiTMOBTiBBiA BADiANS, This MonogT., PI. xlii, figs. 3 — 5 only. 
1902. „ PBNEXiauA, Emend. Amm. Nom., p. 5. 

Description. — Subplatysubleptogyral ; sublatumbilicate ; striate ; periphery sub- 
tabulate; subcarinate. 

Distinction. — From D. sigruvtay much finer ornament ; slightly stouter whorls, 
broader, flatter periphery. 



24. DuMORTiEBiA EXTEBNicoMPTA (Branco). 

1879. Habpocebas subundulatttm, var. extebne comptum, Franco, TJnt. Dogger, 

Abh. Gkol. Spez. Karte Elsass-Lothringen, Bd. ii, PI. iii, fig. 5 only. 

Remarks. — This species has in the inner whorls rather coarse distant ribs, 
which change rapidly to fine strias ; these are slightly bunched towards the inner 
margin. The umbilicus is smaller and the whorl broader than in D. cliphyes. 

Localities and Stratum. — Gloucestershire : Bowcott Wood, Cephalopoda Bed, 
upper portion (Moorei Beds) ; Buckholt Wood. 

Date of Existence. — Mooi^ei hemera. 



25. Dumortiebia subfasciata, 8. Bucknuin. Plate XXX, fig. 18. Suppl., Fig. 

177, p. cxcvi,and Fig. 178 in text. 

1890. Dttmobtiebia badiosa, This Monogr., PL xxx, fig. 18. 

1891. — — var, qundebbhofensis, p. 254 (pars). 

Description. — Platysubleptogyral, sublatumbilicate, the umbilicus bordered by 
definite margin ; striate, with tendency to more prominent 
distant striation at about 30 mm. diameter. Peripliery convexi- 
fastigate, carinate. 

Note. — The strisB are irregular along the inner edge of the 
whorl, as if gathered into small bunches. This character suffsfests ^*^- i78 —Diimor- 

*^ ^^ ixena subfasciata. 

the trivial name. Section of whori. 

Distinction. — From D. gundershofensiSy Haug, thinner, more finely striate, 
with a less tabulate periphery. 

Localities and Stratum. — Grioucestershire : Frocester Hill and Buckholt Wood, 
in the Cephalopod Bed. 

Date of Existence. — Moorei hemera. 
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26. DuMORTiERiA MooRKi (Lycett), Wright Plate XLIV, fig. 9. Fig. 179 in text. 
1857. Ahmonitbb Moobei, Lyeeti, Cotteawold HiUe, p. 122, description parti;, 

and dimensions (PI. i, Gg. 2a ?). 
188S. Haki>oceba& aalekse, Wright (non Zieien), Lias Amm. (Pal. Soc.), PI. 
txzx, fige. 1, 2. 

Bemarl-s. — The evidence about the type-Bpecimen and Wright's figure is given 
in p. 255. One piece of ondence al)ont the Jermyn Street example has been over- 
looked. Ijycett in the explanation of his plate speaks of his figured example as a 
" small specimen," This is against the Jermyn Street fossil being the type. But 
Lycett's figure looks like an adult specimen, 
reduced, and Wright says : " the large shell 
which . . . Dr. Lycett figured in bis hand- 
l)ook " (p. 459). 

Under the circumstances it is best to take 
Wright's figure as representing the type. That 
agrees so closely with the specimen referred to 
by Lycett as the largest example — of which 
he gives dimensions {p. 122); it is probably a 
figure of the same shell, which is most likely 
the Jermyn Street specimen, and that has 
always been considered as Lycett's type. 

I have given a figure of another example 
here for two reasons — to illustrate the species 
better, and to emphasize the remarkal>le de- 
ceptions of homoeoraorphy. This figure 
should l)c compared with that of Gofieitwoldw hifnx, p. cxxxvi, and the difference in 
tho radial line noted. Tlic two fossils are in the same stage of decline — from 
coatiite to striate— and show about the same amoxmt of costate umbilicus ; in fact, 
thoy are in every way most similar. Such differences as they present might be 
regarded as individual variation were it not for the differences in radial line, which 
differences they share with their respective allies. 

This is a good example of the trouble in Ammonite identification. 

27. DuMORTEKRiA SUHKXCHNTRTCA, S. liiichmnn. Plate XXX, fig. 10, Plate XLIV, 

figs. 7, 8. Suppl., Fig. 180, p. cxcvi. 

cf. 1851. Ammonites opaijnus, Hayle and Coquawi (see p. 2S5). 

1890. DcMORTiEKiA MooiiEi. Tliis Moiiop-., PL xxi, fig. 19; 1891. PI. xliv. fige. 

7. 8, p. 255 (pars). 
1902. — HVBExcBNTBicA, Emend. Amm. Nom.. p. 6. 

' Two pieces of lKH]y-<'hainl>er, making anotlip 
is complete. 
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Detscription. — Subexcentrumbilicate ; striate (a small costate stage in inner 
whorls) ; periphery fastigate, parcicarinate. 

Distinction. — From D. Moorei, the earlier loss of costse and the ])eculiar 
umbilicus. 

Remarks. — This species seems to have great liketiess to the Chili fossil figured 
by Bajle and Coquand; but in face of what is known about liomoeomorphy it 
would be liazardous to suggest identity. 

28. DvuoRTiEHiA Lis}i\m>i, S. Bnckmau. Plate XXX, figs. 15 — 17. Suppl.,Fig. 181, 

p. cxcvi. 

1890. DuMOETiBBiA MooBBi, This Monogr., PI. ixx, figa. 15 — 17. 

Descnplion. — Subplatyleptogyral, sublatumbilicate, with definite inner margin ; 
striate ; periphery fastigate, parvicarinate. 

Distinction. — From D. Moorei, the want of a costate stfige ; the definite inner 
margin (Lycett says of his species " inner border of wliorls not truncated," p. 122). 
From D. eiibexcentrica, the want of costa; in the umbilicus, the more definite peri- 
phery and carina. 

Localities and Strata. — Dorset : Bradford Abbas, Yeovil Sands, upper part ; 
Chideock Quarry Hill, Bridport Sands — specimens at a fossiliferous horizon 50 feet 
from top of sands and from where opalinoid Ammonites occur, 110 feet from base 
of sands, and 180 feet from first appearance of DmnortieruB in so-called Upper 
Lias clay. 

The strata on Dorset coast (sands and clay) which yield DumoHieriai are about 
200 feet in thickness. 

Dale of Existence. — Moorei hemera. 

29. DuMOETiEEiA sp. Plate XLIV, figs. -i—O. Suppl., Fig. 182, p. cxcvi. 

1891. DuHOBTiERiA MooREi, This Monogr., PI. xliv, figa. 4 — 6. 

Remarks. — This form lacks the costate umbilicus of D. Moorei, the excentrum- 
bilicus of D. suhexcentrica ; the definite inner margin of D, linearis. It has also a 
less definite periphery than the typical D. linearis, a shghtly larger umbiUcus, and 
18 thinner. 

Widely xmibilicate species. 
Compare with D. suhsolaris for the costate ally. 

30. BvaoBTlEmA LATA, 8. Bitchman. Plate XLIV, figs. 1—3. Suppl. Fig. 183, p. cxcvi. 

1885. Ahhomites c/. radians, QuenHedi, Amm. Schwab. Jura, PI. hv, fig. 19. 
1891. DuuoBTiEBiA RADiANB, Vat. EziouA, This MoDogr., PI. xViY, figs. 1 — 3 only. 
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Description. — Subplatyleptogyral ; latumbilicate ; spissiparvicostate ; periphery 
subaeutifastigate, parcicarinate. 

Distinction. — From Dam. signata^ the larger umbilicus, as meutioned in p. 252. 
The costaB are also rather more distant and distinct. 

31. DuMORTiERiA EXitiUA, /S^. liucknian. Plate XLIII, figs. 11, 12. Suppl., Fig. 184, 

p. cxcvi. 

1891. DuMOBTiEBiA RADIANS, var, BxiouA, Thls Monogr., PL xliii, figs. 11, 12. 

Description. — Subplaty-subleptogyral ; latumbilicate ; spissiparvicostate to 
striate ; periphery fastigate, parvicarinate. 

32. DuMOBTiERU sp. Plate XLIII, figs. 1 — 4. 

1891. DuMOBTiEBiA RADIANS, This MouogT., PI. xllii, figs. 1 4. 

Remarks. — A young example depicted to show the ontogeny. It has a larger 
umbilicus than the last species. 

SUBPLEXIRADUTE. 

In this group the radial line has a slight curve on the lateral area ; the umbili- 
cus is large, and considerable compression is attained even while a strongly costate 
stage is present. These are all factors of distinction from true Dumortierioj where 
the radial line is straight, at least until the striate stage is well advanced, where the 
umbilicus tends to contract as soon as compression commences, and where such com- 
pression does not become pronounced until costal degeneration has nearly attained 
the striate stage. 

The comparative development may be expressed somewhat in this way : In 
the flexicostate series the prisca style of distant ribbing and wide umbilication are 
found persisting until considerable whorl compression has been reached. So in the 
recticostate series the prisca style of ribbing is associated with circular whorls, in 
the flexicostate series with compressed elliptical whorls. 

The present group admits of division into two series, but only in regard to 
size: 

(1) Latescens series, large forms. Dum. latescens, Dum. arenaria, which is 
perhaps young of a larger form, and the species called Dum. subundvlata, var. 
striatulocostata by Haug in ' Polymorphidae,' N. Jahrbuch f . Mineral., 1887, Bd. II, 
PL V, fig. 4. 

(2) Svhundulata series, all seem to be dwarf forms, Duvi. subandulata and its 
allies. 
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A. The Latescens series. 

33. DuMOBTiEBTA LATESCENS, S. Buckman. Plate XLIII, figs. 8 — 10. SuppL, Fig. 

185, p. cxcvi. 

1890. DxxMOBTiEBiA BiTBirNDirLATA, This Monogr., PI. xliii, figs. 8 — 10. 
1902. — LATE8CBN8, Emend. Ainm. Nom., p. 5. 

Description. — Subplatyleptogyral ; latumbilicate ; parvicostate (with an inter- 
mediate striate stage) passing to somewhat smooth (with irregular obscure ribs). 
Periphery subacutifastigate to convex, parci- to obsoleticarinate. 

Remarks. — In other specimens the intermediate striate stage is more pro- 
nounced. 

Localities and Strata. — Somerset : Stoford, shelly beds of Yeovil Sands ; North 
Stoke, near Bath (Cotteswold district) sandy strata in Cephalopod Bed, collected 
by the late E. Wilson, F.G.S. 

Date of Existence. — Mooi^ei, or Dumoiiienae hemera. 



34. DuMORTiBBiA ARENARTA, 8. BucJcmon. Suppl., Plate XXII, figs. 34 — 36. 

Description. — Subplatyleptogyral ; latumbilicate ; costate declining to parvicos- 
tate and to irregulari-subcostate ; periphery acutifastigate, parvicarinate. 

Distinction. — From D. latescens^ coarser, more distant, costae, sharper periphery. 
Locality aiul Stratum. — Dorset : Bradford Abbas, in the Yeovil Sands. 
Date of Existence. — Moorei hemera, presumably. 



B. The Subundtdata {or divarf) seines. 
35. DuMOBTiERiA TABULATA, 8. Bvckman. Suppl., Plate XXII, figs. 25 — 27. 

Description. — Subplatysubleptogyral (almost subpachygyral) ; latumbilicate ; 
costate ; periphery tabulate, parvicarinate. 

Locality and Stratum. — Gloucestershire : Penn Wood, Cephalopoda Bed 
(" Dumortieria Beds "), E. Wilson. 



36. DuMORTiEBA EXPLANATA, S. B^ickmau. Suppl., Plate XXII, figs. 28 — 30. 

Description. — Subplatysubleptogyral (almost leptogjrral) ; latumbilicate ; costate ; 
periphery subtabulate, parvicarinate. 

Distinction. — From D. tabulatay the thinner whorls, and less tabulate periphery. 

A A 
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Localities and Strata. — Gloucestershire: Penn Wood, Cephalopoda Bed 
(" Dumortieria Beds ") ; Cam Down, similarly. 
Date of Existence. — Dumortierix hemera. 

37. Dumortieria subundulata (Bronco). Plate XLV, figs. 1 — 3. 

1879. Habpocebas subundulatum, Branca, Unt. Dogger, Abh. Oteol. Spez. Karte 

Elfiass-Lothringen, Bd. ii, PI. iii, 
fig. 4 only. 

1892. DUMOBTIBBIA SUBUNDULATA, This MoBOgT., PI. xlv, figS. 1 — 3. 

Distinction. — From D. explanata^ the more acute periphery, the more distant 
ribs. 

Localities and Strata. — Gloucestershire : Buckholt Wood, Mom^ei Beds ; Bowcott 
Wood. 

38. Dumortieria rustica, S. Buckman. Plate XLV, figs. 4, 5 (type), figs. 10 — 12. 

1892. DuMOBTiEBiA SUBUNDULATA, This MoBogT., PI. xlv, figs. 4, 5, 10 — 12. 
1902. — BUSTicA, EmeBd. Amm. Nom., p. 6. 

Description. — Subplatysubleptogyral, latumbilicate ; costate passing to spissi- 
parvicostate ; periphery f astigate, subcarinate. 

Distinction. — From D. subundulata, more numerous and closer set costae ; thinner 
whorls. From D. explanata, decline to parvicostate stage, sharper periphery. 

Localities and Strata. — Gloucestershire : Penn Wood, Cam Down, in the Cepha- 
lopod Bed. 

39. Dumortieria munda, S. Buckman. Plate XLIV, figs. 10 — 12. 

1891. DuMOBTiEBiA SUBUNDULATA, This MoBogr., PI. xliv, figs. 10 — 12 obIj. 
1902. — MUNDA, EmeBd. Amm. Nom., p. 5. 

Description. — Subplatysubleptogyral, sublatumbilicate ; subcostate passing to 
striate ; fasciate ; periphery fastigate, parvicarinate. 

Distinction. — From Dam. rustica, the finer ornament, the smaller umbilicus. 

40. Dumortieria Brancoi, S. Buckman. Plate XLV, figs. 8, 9. 

1879. Habpocebas pseudobadiosum, Branca, UbI. Dogger, Abh. Geol. Spez. 

Karte Elsass-LothriBgeB, Bd. ii, 
PI. ii, fig. 3 OBly. 

1892. DUMOBTIEBIA SUBUNDULATA, This MoBOgT., PI. xlv, figS. 8, 9. 

1902. — BBANCOi, EmeBd. Amm. Nom., p. 5. 
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Description. — Subplatysubleptogyral, latumbilicate ; spissiparvicostate ; peri- 
phery fastigate, parvicarinate. 

Distinction. — From Dum. 7nu7iday the costation, the larger umbilicus. 

Localities and /S/ra to.— Gloucestershire : Frocester Hill, Cephalopod Bed; 
Dorset : Chideock Hill, Bridport Sands with D. linearis. 

41. DuMOBTiERiA EXACTA, S. Bitckmau, Plate XLV, figs. 6, 7. 

1892. DuMOBTiEBiA suBUNDULATA, Tliis MoBogr., PL xlv, figs. 6, 7. 
1902. — BXACTA, EmeBd. Amm. Nom., p. 5. 

Description. — Subplatyleptogyral ; latumbilicate ; subspissi-subparvicostate ; 
periphery subacutifastigate, subcarinate. 

Distinction. — From D. Brancoiy more definite costation, thinner whorls, more 
acute periphery. 

Localities and Strata. — Gloucestershire : Buckholt Wood, Cam Down, Penn 
Wood, Cephalopod Bed, upper part (" Moorei Beds "). 

IV. Genus — Fontannesia\ 8. Buckman. 

(Type : Dumartieria grammoceroidea, Haug.). 

1891. DuMOBTiBBiA, pars, This MoBogr., p. 281. 
1902. FoNTANNBsiA, EmeBd. Amm. Nom., p. 6. 

Definition. — Subplatysubleptogyral ; latumbilicate ; subdensiseptato ; sublongi- 
angusti-ornati-lobate ; laterally subflexiradiate ; peripherally latanguliradiate ; 
convex, parcicarinate. (Radial line, fig. 186, p. cxcvi.) 

Notes. — Such are the characters of the typical series, modifiable according to 
the degree of development. But there are other series which do not quite conform, 
even allowing for developmental variation. Thus a periphery convex and carinate 
is found, and a costation varying from subflexirursiradiate to subrectiversiradiate 
is shown. 

Distinction. — From Dumortieina^ the more ornate suture-line, and the longer 
peripheral projection of the radial line. The costas lack that annular appearance 
so noticeable in DumortieiHa. 

Remarks. — The species of this genus are interesting for the likeness in certain 
cases to species of Sonninia^ from which, however, they are separable by the 
suture-line with dependent inner portion. This suture-line is of the type of that 

I 1b hoBour of F. FoBtoBBes, collaborator with E. Dumortier. 
' See p. 389. aBd footBote ^ p. 340. 
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found in the family PolymorpliidaB, but is more ornate than in other genera, except 
Upto7iia. It has a certain likeness to that of Hammatoceras^ and curiously enough 
certain species of this genus have some outward resemblance to certain, as yet un- 
described, species of that genus which occur in the same bed : the species of Fon- 
tannesia may, however, be distinguished by lacking the pronounced carina, which 
is also a septicarina, of the species of Harmnatoceras. 

No foreign locality, so far as I am aware, has yielded any species of this genus. 
Hitherto nearly all the specimens have come from a small area within about two 
miles' radius of Bradford Abbas, Dorset ; only one or two have come from places a 
little more distant. Much interest therefore belongs to a specimen of this genus 
found by Mr. J. W. Tutcher so far away as Dundry, Somerset, which is not only 
more than 30 miles from Bradford Abbas, but is separated therefrom by the 
Mendip axis. 

The earliest species to be named was called Harpocei'as Bmceri ; the next was 
designated Dumortieria grammoceroideSj named by Dr. Haug from a British 
example of which he has very kindly sent me a plaster cast. Before this, species 
of the genus had long been known by the name Am. Levesquei. 

Typical series. 

1. FoNTANNESiA EXPLANATA, S. Btcckmaii. Plate XL VI, figs. 6, 7. Suppl., Fig. 187, 

p. cxcvi. 

1892. DuMOBTiEBiA OBAMMOGBBOIDES, This MonogT., PI. xlvi, figs. 6, 7. 
1902. FoNTANNESiA EXPLANATA, Emend. Amm. Nom., p. 6 (xlvii misprint). 

Description. — Subplatysubleptogyral, latumbilicate ; subpaucicostate ; periphery 
fastigate, subcarinate. 

Localities and Stratum. — Dorset : Bradford Abbas, Fossil Bed ; Louse Hill, near 
Halfway House. 

Date of Existence. — Discitse hemera. 

2. FONTANNESIA GEAMMOCEBOiDES (Hang). Plate XL VI, figs. 1 — 3. Plate XLVII, 

figs. 15 — 17 ; Suppl., Fig. 186, p. cxcvi. 

1892. DuMOBTiBBiA OBAMMOCEBOiDES, Thls MonogT., PI. xlvi, figs. 1 — 3 ; PL xlvii, 

figs. 16—17, p. 262. 
1902. FONTANNESIA — Emend. Amm. Nom., p. 6. 

Distinction. — From Font, explanataj the broader, flatter periphery, also the 
somewhat smaller umbilicus and the rather stouter whorls. 
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3. FoNTANNESiA LucuLENTA, 8. Buckmau. Plate XLVI, figs. 4, 5 (type), fig. 8. 

Plate XLVII, figs. 10—12. 

1892. DuMOBTiEBiA GRAMMOCEROiDES, This Monogr., PI. xlvi, figs. 4, 5, 8 ; PI. 

xlvii, figs. 10—12. 
1902. FoNTANNBSiA LucuLBNTA, Emend. Amm. Nom., p. 6. 

Deticnptian. — Sublatumbilicate ; subspissi-subparvicostate ; periphery sub- 
fastigate, subcarinate. 

Distiiictimi. — From Font. grammoceroideSy the somewhat smaller umbilicus, 
the smaller, more closely set, costae. 

4. FoNTANNESiA OBBUTA, S. Buckmau. Suppl., Plate XXIV, figs. 8 — 11. 

1892. DuMOBTiEBiA 8P., TMs Monogr, p. 340, footnote. 

Description. — Sublatumbilicate, parvi- to obsoleti-costate; periphery subfastigate, 
parvicarinate. 

Distinction. — From Font, lucideyita, the more degenerate style of costation. 
Locality and Stratum. — Dorset : Bradford Abbas, in the Fossil Bed. 
Date of Eodstence. — Discitas hemera, presumably (by matrix). 

Garinate series. 

5. FoNTANNESiA CAEiNATA, 8. Buckman. Plate XLVII, figs. 13, 14. 

1892. BuMOBTiEBiA GBAMMGOBBOiDES, Thls MonogT., PL xlvii, figs. 13, 14. 
1902. FoNTANNBSiA OABiNATA, Emend. Amm. Nom., p. 6. 

Description. — Rursi- and subcrassicostate ; periphery roimded to subfastigate, 
subcarinate to carinate. 

Remarks. — In the inner whorls of the specimen depicted in Plate XLVII, fig. 
13, the ribs are not shown coarse enough. 

Localities and 8trata — Dorset : Bradford Abbas, Fossil Bed ; Halfway House, 
from equivalent bed. 

Date of Existence. — Discitx hemera, presumably. 

Dwarf series. 
A. Rursicostate (with lateral auricles). 

A. Flexicostate. 

6. FoNTANNESiA CURVATA, 8. Buckman. Plate XLVII, figs. 1, 2 (type), figs. 3, 4, 5. 

Plate LXV, Figs. 6, 7. 

1892. DuMOBTiEBiA OBAMMOCBBOiDBS, This MonogT., PI. xlvil, figs. 1—5 ; PL Ixv, 

figs. 6, 7. 
1902. FoNTAHNBsiA cuBYATA, Emend. Amm. Nom., p. 6. 
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Description. — Latumbilicate, flexi-rursi-costate : periphery rounded, practically 
non-carinate. 

Remarks. — The figured specimens show lateral (mouth-border) lappets, or signs 
thereof, at 16, 32, 36 mm. diameter. Other examples show them at 28 mm. (two) 
and at 32 mm. 

Localities and Stratum. — Dorset : Bradford Abbas, Fossil Bed ; Somerset : 
Stoford. A not uncommon species. 

Date of Existence. — Discitx hemera. 

h. Suhflexicostate, 

7. FoNTANNESiA BowERi (J. BucJcTnan). SuppL, Plate XXIV, figs. 1 — 4 (type 

refigured). 

— Ammonites Bowebi. J. Buckman, MS. 
1883. Habpocebas Bowebi, 8, Buckman, New Spp. Amm. ; Proc. Dorset Club, 

vol. iv, p. 145, woodcut. 
1889. SoNNiNiA Bowebi (pars), This Monogr., p. 119. 
1902. FoNTANNEsiA BowEBi, Emend. Amm. Nom., p. 6. 

Remarks. — This is a most noteworthy species. The type form was at one time 
thought to be the same as Sonninia SSurcheri (Douvill6), which, however, it precedes 
by two years; and so the name Sonninia Boweri wbb used. But it is not a Sonninia; 
the suture-line, which can be seen obscurely through the test, has a dependent 
inner portion. Also Boweri differs from Ziircheii in not having such flexed costas, 
nor the sulci beside the carina, nor so distinct a carina. 

The name was suggested by my father in honour of his friend the Rev. — 
Bower, of Closeworth, Somerset, a geologist. 

DUtinction. — From F. luculenta ; a smaller umbilicus and less distinct costsd. 

Locality and Stratum. — Dorset : Bradford Abbas, Fossil Bed. 

Date of Existence. — Discitas hemera. 

c. Svbrecticostate. 

8. FoNTANNESTA AuiiiTA, S. Buckman. Suppl., Plate XXIV, fig. 7. 

DescHption. — Sublatumbilicate ; crassicostate ; periphery rounded, parvi- 
carinate, with area each side of carina slightly depressed. 

Distinction. — From F. Bowcn\ more costate, more umbilicate, and thinner. 

Locality and Stratum.— Dorset : Halfway House (Compton), near Sherborne, 
presumably from bed equivalent to the Bradford- Abbas Fossil Bed. 

Date of Existence.— Concavi or Disci tse hemera, presumably. 
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9. PoNTANNESiA CONCENTEIOA, S. BucJcman. SuppL, Plate XXIV, figs. 5, 6. 

Description. — Subplatysubleptogyral ; sublatumbilicate, concentrumbilicate ; 
costate, periphery convex, parcicarinate. 

Distinction. — From F. aurita^ less strongly costate, and barely carinate. 

Locality and Stratum. — Dorset: Louse Hill, near Halfway House (Compton), 
presumably from strata equivalent to Bradford- Abbas Fossil Bed. 

Date of Existence. — Concavi or Discitsd hemera, presumably. 

B. Versi- or prorsicostate (without lateral auricles, so far as evidence shows). 

10. FoNTANNEsiA TORTivA, S. BucJcmun. Plate XLVII, figs. 8, 9. 

1892. DuMOBTiEBiA OBAMMOCBBOiDES, This MonogT., PI. xlvii, figs. 8, 9. 
1902. FoNTANNBsiA TOBTivA, Emend. Amm. Nom., p. 6 (figs. 6, 7 misprint). 

Desci'iptiou. — Latumbilicate; subrectisubversi- (to subprorsi-) costate ; periphery 
convex, parcicarinate. 

Locality and Stratum. — Dorset : Bradford Abbas, upper part of Fossil Bed. 
Date of Existence. — Discitae hemera. 

11. FoNTANNESiA DESPECTA, S. Buchuan. Plate XLVII, figs. 6, 7. 

1892. DuMOBTiEBiA GBAMMOCEBOiDES, Tliis MonogT., PI. xlvii, figs. 6, 7. 

Descnption. — Subplatysubleptogyral ; latumbilicate ; subrecti- prorsi- parvicos- 
tate; periphery subtabulate, parcicarinate. 

Distinction. — From D. tot^tiva^ the more numerous, smaller costae. 

Remarks. — ^A common form at Bradford Abbas, but it seems always to be small. 
The largest of 16 specimens is 37 mm. in diameter. 

Localities and Strata. — Dorset : Bradford Abbas, upper part of Fossil Bed ; 
Somerset : Dundry (Mr. J. W. Tutcher), presumably from below the White Iron- 
shot. 

Date of Existence. — Discitas hemera. 

Note. — Since the above articles were written, a specimen of this genus has 
been found in the Lower Trigoyiia-Qrit {discitse ri) of the Cheltenham district. 
I have recorded it as F. cf . tortiva in * Handbook Geol. Cheltenham,' by L Richard- 
son, 1904, p. 230. 
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III. REVISION OF, AND ADDITIONS TO, VARIOUS FAMILIES. 

T-'fOHiVy— AMALTHEID^. 

Sn h-famUy — Sonne N IN«. 

6'cHH»— ZuRCHERiA, DoiiviUe. 

ZuRCBKRiA PUGNAX (Vacfk). Siippl., Fig. 188 in text. 

1892. ZuKCHEBiA puaHAx, This MoD<^., p. 298. 

1895. — POOMAX, BraeU, Ceph. Nouv. ; BuIL 8oc. 0^1. N'orroandie, 

vol. zri, PI. ii, figs. 4, &. 
1902. — PTTONAZ, j8. Bttehm., Emend. Amm. Nom., p. 7. 

This was noticed as a foreign species at p. 298. It can now be recorded as 
British. A specimen in beautiful preservation, 53 mm. in diameter, was obtained 
by me from the workmen at Stoke Knap, Dorset, some years ago. It came evi- 
dently from the Building Stone, and by its matrix perhaps from the lower part ; 

that wotdd make its date Bradforden- 
sis hemera ; but it may be later. 

This example is a whorl larger 
than Vacek's, and shows on this 
whorl decline of the bispinoua stage 
— in fact, the ornament on this 
whorl is just that of Haplopleuro- 
cer^ The periphery, however, is 
quite convex, shows no carina nor 
furrows ; but the small costs pass 
over this periphery, making lingui- 

Fio. 188.— ZuTcAtria pugnar. form figUreS. 

This specimen is most interesting in its bearing on my remarks as to the 
genealogy of Haploplevrocei-aSy p. 299. My thanks are due to Mr. J. "W. Tutcher 
for the two photographs. 




Qenu8 — DoBSETENSiA, 8. Buchman. 
DoRSETBNSiA Lennieri, Braml. Plate LII, figs. 1—3. 

1892. DoBBKTENSiA BP., This Monogr., PI. lii, fige. 1—3, p. 304. 
1895 — Lbkmiiri, Braiil, Ceph. Nout., Bull. Soc. O^l. Konniuidie, 

vol. xvi, PI. iii, figs. 10, 11, p. 10. 



Found in Normandy by Mr. L. Brasil. 
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Genus — Pceoilomobphus, 8. Buchnan. 

This genus should be removed from the family Hildoceratidae, and placed with 
the Sonnininae. See the excellent remarks hereon by E. Haug, Amm. Et. Moyens, 
Bull, Soc. G60I. France, 3rd serie, t. xx, p. 297, 1893. 

Genus — Sonninia, Bayle. 

Dwarf Sonninise^ series allied to the genus PaicUomarplms. 
Sonninia sulcata {S. Bitckman). Plate XXII, figs. 32, 33; Plate XXIII, fig. 1. 

1889. LiLLiA SULCATA, This Monogr., PI. xxii, figs. 32, 33, PI. xxiii, fig. 1, p. 109. 
1893. Sonninia sulcata, Haug, Amm., Biill. Soc. Gcol. France, ser. 3, vol. xx, 
p. 290. 

Dr. Haug*s correction is justified — the species certainly belongs to the SonnininaB. 

Sonninia, aff. Buckmani, Eaug. *Plate XXIII, figs. 7, 8; Plate XXII, fig. 34, 

p. 107, 1889. 
This species is closely allied to Sonninia Buckmani^ Haug, Amm. Et. Moy., 
Bull. Soc. G&)1. France, ser. 3, vol. xx,' PL IX, fig. 4, 1893. 

Sonninfa dundriensis, S. Buchiian. Plate XXIII, figs. 5, 6. 

1889. Sonninia sp.. This Monogr., PL xxiii, figs. 5, 6. 

Descnption. — A compressed form with small but excentrically coiled umbilicus. 
Costae falcate and connate, not much projected peripherally. Periphery with a 
small carina bordered by slight furrows. 

Locality and Stratum. — Somerset : Dundry, Ironshot Oolite. 

Date of Existence. — Saiizei hemera. 

Note. — The three species just mentioned illustrate two series of dwarf 
Sonniniae, whereof there are many undescribed forms. Sonn. sulcata and Smui. 
afF. Buchnani belong to the stout^whorled series ; while Sonn. dundnensis shows 
what are the characters of the compressed forms. 

Genus — Witchellia, S. Buckman. 
WiTCHELLiA sp. Plate XXIII, figs. 2 — 4. 

1889. LuDwioiA SP., This Monogr., PI xxiii, figs. 2—4, p. 107. 

B B 
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The present is most likely the more correct position — at any rate, it belongs to 
the SonnininaB. Since it was described I have been able to work certain disused 
quarries around Sherborne, and I can therefore judge that the horizon of this 
species is probably Witchellia beds, certainly not Murchison^ or Goncavtts beds. 
See Baj. Sherborne Dist., Quart. Journ. Gool. Soc, vol. xlix, p. 480. 

Family— OFIPEUBJE. 

Qenxis — QEootraustes, Waagen. 

(Type : CEcotrattstes genictUaris, Waagen.) 
1869. Oekotbaustes, Waagen, Formenreihe Am. subradiatus ; G^l. Pal. Beitrage, 

Bd. li, Heft ii, p. 251. Spelt ** Oecotraustes " in 
explanation of Plates. 

(ECOTBAUSTES, AUCT. 

That the Hectici were related to Ludwigia was the opinion of several palsBonto- 
logists. The species called CEcotranstes were figured in Plates XX, XXI as being 
related to the Hectici, which is perhaps correct, and hence to Ludwigia. But 
before they were described the Ludwigia connexion was seen to be untenable ; 
these species belonged to the Oppelidae, though the idea that the Hectici were 
related to Ludwigia was still clung to. Bonarelli, however, considers that the 
Hectici belong to the OppelidaB, and that seems to be most likely. 

As the specimens of CEootmustes that happened to be figured have not been 
described in the body of the work, it is advisable to consider them here. 

CEcoTRAUSTES RUGOsus, S. Buckmau. Plate XXI, figs. 1, 2. Suppl., Fig. 189, p. cxcvi. 

1889. (EcoTBAUSTES Buoosus, Thls Monogr., PI. xxi, figs. 1, 2. 

Desc7'iptio)i. — Subplatysubleptogyral ; subangustumbilicate ; costate ; periphery 
subconvex, parvicarinate. 

Note, — Plain costate stage until 29 mm. diameter, then begins a stage with 
nodate-ended costae. 

Locality and Stratum, — Somerset : East Coker, from the upper beds. 

Date of Existeni'e, — Probably hemera Truellii. 

CEcoTRAUSTES cosTiGER, S. BucJcman. Plate XX, figs. 15 — 1 7. Suppl., Fig. 190, p. cxcvi. 

1889. CEcoTBAUSTES coNJUNOBNs, This Motiogr., PI. XX, figs. 16 — 17. 

Description. — Platysubleptogyral; excentrumbilicate ; parvicostate, costae quite 



SUPPLEMENT.— (ECOTRAUSTES. oxov 

feeble on inner area; periphery subfastigate to convex, carina small to nearly 
obsolete. 

Note. — The plain costate stage until 33 mm. diameter ; stage with nodate-ended 
costas to 39 mm. diameter ; then relapse to plain costate stage. 
There are three stages in last whorl : 

(1) Costate, with nearly straight radial line. 

(2) Nodate, costsB ending in blunt knobs near carina ; radial line much 
curved. 

(3) Post-nodate, the knobs have gone, the costae are declining. 

Stages 1, 2 are carinate ; in stage 3 the periphery is rounded, the whorl swollen, 
the inner margin receding from centre. 

DistiTiction. — From Oec. rugosuSy the smaller costaB, the umbilicus, and the 
general proportions. 

Locality and Stratum. — Dorset : Bradford Abbsts, from the White Beds. 

Date of Exist&iice. — Probably hemera fuscie. 

OEcoTRAUSTES NODiPEB, S. Buckmau. Plate XX, figs. 13, 14. Suppl., Fig. 191 , p. cxcvi. 

1889. CECOTBAUSTBS CONJUNGENS, Thls MonOgT., PL XX, figs. 13, 14. 

And compare 
1869. Oecotrausteb conjunoens, Waagen (non Mayer), Formenreihe Am. subra- 

diatus, Geol. Pal. Beitrage, Bd. ii. Heft ii, 
PI. XX, fig. 5. 

Description. — Platygyral ; excentrumbilicate ; semicostate, the inner area nearly 
smooth ; nodi when developed, strong ; periphery subfastigate, parvicarinate. 

Note. — Plain costate stage to 27 mm. diameter ; then follows the stage with 
costas ending in nodi. 

Distinction. — From Am. conjungens^ Mayer,^ smaller umbilicus, more distinct 
ornament, more definite carina. From Oec. cosiiger^ the smooth inner area, the 
greater excentricity of umbilicus, the more definite carina and nodi on the peri- 
phery. 

Localities and Strata. — Dorset : Bradford Abbas, from the White Beds ; Burton 
Bradstock, from the Upper Beds. 

Date of Existence. — Probably hemera /usca?. 

^ • Joum. Conchjliologie,' vol. xiii, PI. viii, fig. 6, p. 322, 1865. 
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Radial lines. — PoLYMOBPHiDiB, OpPELiDiB. 
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Fig. 166. — Dumortieria costvla, p. clxxv. (a, from specimen figured in PI. XXXVII, figB. 12, 13; 

6. from that in PI. XXXVII, figs. 18, 19.) 

Fig. 167. — Dumortieria munieri, p. clxxv. (From specimen in PI. XXXVlL, figs. 14, 15.) 

Fig. 169. — Dumortieria extemicostaia, p. clxxvii. (From specimen in PI. XL, figs. 1, 2.) 

Fig. 170. — Dumortieria mutansy p. clxxvii. (From specimen in PI. XL, figs. 3^—9.) 

Fig. 171. — Dumortieria deelinans, p. clxxvii. (From specimen depicted in PL XL, figs. 10 — 12, at 

two stages : a, subcostate ; h, degenerate subcostate.) 

Fig. 172. — Dumortieria yeovUensis, p. clxxviii. (From example in PI. XXXVlL, figs. 16, 17.) 

Fig. 173. — Dumortieria mstita^ p. clxxviii. (From specimen shown in PI. XUI, figs. 11, 12.) 

Fig. 174. — Dumortieria regularise p. clxxviii. (From example in PI. XLI, figs. 4— -6.) 

Fig. 176. — Dumortieria radians, p. clxxix. (From example in PI. XLII, figs. 8 — 10.) 

Fig. 176. — Dumortieria signata, p. clxxix. (From specimen in PI. XLII, figs. 6, 7.) 

Fig. 177. — Dumortieria subfasdata, p. clxxxi. (From specimen depicted in PL XXX, fig. 18.) 

Fig. 180. — Dumortieria subexcentrica, p. clxxxii. (From example figured in PL XXX, fig. 19, and 

PL XLIV, figs. 7, 8.) 

Fig. 181. — Dumortieria linearis, p. clxxxiii. (Prom specimen shown in PL XXX, figs. 15 — 17.) 

Fig. 182. — Dumortieria, sp., p. clxxxiii. (From specimen figured in PL XLIV, fi^. 5, 6.) 

Fig. 183. — Dumortieria lata, p. clxxxiii. (Prom example drawn in PL XLIV, figs. 1—3.) 

Fig. 184. — Dum^ortieria exigua, p. clxxxiv. (Prom specimen in PL XLm, figs. 11, 12.) 

Fig. 185. — Dumortieria latescens, p. clxxxv. (From specimen in PL XLHI. figs. 8—10.) 

Fig. 186. — Fontannesia gramm^ceroides, p. clxxxviii. (From a plaster cast of Dr. E. Bang's holo- 

type.) 

Fig. 187. — Fontannesia explanaia, p. clxxxviii. (From the specimen in PL XL VI, figs. 6, 7.) 
Fig. 189. — (Ecotraustes rugosus, p. cxciv. (From example depicted in PL XXI, figs. 1, 2 ; a, costate 

stage ; h, middle of nodate stage.) 

Fig. 190. — (Ecotraustes costiger, p. cxciv. (From specimen in PL XX, figs. 15 — 17; a, costate 

stage ; h, end of nodate stage.) 

Fig. 191. — (Ecotraustes nodtfer, p. cxcv. (From example in PL XX, figs. 18, 14; a, costate stage; 

hf end of nodate stage.) 



cxcvi 



SUPPLEMENT.— TECHNICAL TERMS. 



0X0 V 11 



IV. CONCERNING TECHNICAL TERMS. 

In order to secure, so far as possible, a uniform value for the terms descriptive 
of the dimensions of whorl and umbilicus, it has been found advisable to use some 
definite standard of proportion. Such a standard is furnished by the radius — the 
length from the centre to the periphery. This being taken as 100, the percentage 
of other dimensions may be approximately stated as follows : 



iPerstenogyral, 
Perleptogyral, 
Perangustumbilicate . 
Stenogyral, 
Leptogyral, 
Angustumbilicate. 

From 34 per cent.J q]], . ? f^Li ' 
4. Kf\ 4. i ^ubleptogyral, 

to 50 per cent. ci i. 1 i_-t ^ 

^ ^Subangustumbuicate. 



From 1 7 per cent, 
to 34 per cent. 



From 50 per cent. I ^^, ^ ^ JSy^^ ^ 

to 06 per cent. ^^^P"^*^^^^^^^^^^^ 

I^Sublatumbihcate. 

From 66 per cent.L * /^^^^ ' 

to 83 per cent. "^-fySyf^ 

I^Latumbilicate. 

From 83 per cent. f^^^P^"*^^^"^; 

to 100 per cent. ^7«^\gy^"^; 

[ r erlaturabihcate. 



When the dimensions exceed 100 per cent, they may be denoted by affixing the 
word extreme-. Thus certain species might be extremipachygyral, or extremilatum- 
bilicate, with further modification, when necessary, by pei-- and sub-. 

There is a certain arbitrariness about the whole method, as when only a slight 
difference each side of a dividing line gives a different designation, while more differ- 
ence, if falling at beginning and end of a division, does not give a different term, 
although it would be desirable in specific distinction. When a dimension falls on 
the dividing line, it seems advisable to take the lower denomination as the term. 
Proportional triangles, such as those given by P. Reyncs in the frontispiece of his 
Monograph, are suitable for taking the measurements. 

The descriptions from page Ixv onwards have been checked in accordance with 
this more exact scheme. 



V. GENERIC CLASSIFICATION. 

The following is a classification of the genera which have been described. 
They have been arranged in such order in their respective groups that, so far as 
possible, the sequence shall be from the least to the most modified form ; and the 
sequence of the groups themselves is on the same basis. 
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Super-family — Ammonitacba. 

Family — Abibtidjb. Hudlestonia. 
Family — HiLDOCBBATiDis. 

Sub-family — HiLDOCBRATiNis. HUdoeeraa^ Pseudolioceras, CanavareUa^ Vacelna, 

Polypleetus. 

Sub-family — GBAMMOCERATiNiE. Grammoceras, Cottetwoldia, Pleyddlia, Canavarina, 

Waikeria, PMyseogrammoeeras, Pseudogrammo- 
ceras, Asthenoceras, 

Sub-family — Hauoin^. Chartronia, Lillia, Denckmannia, Haugia, Phymatocenu, 

Brodiceras. 

Suh-family — GRAPHOCERATiNiE. Graphoceras, Pseudographoceras, PUUygraphoeeroi, 

Braunsina, Crickia, Bhaehoeera^, LudungeUa, 
Ludwigia, Kiliania, WiUshireia^ Apedogyria, 
Ludwigina. 

Sub-family — Luc YiNiE. Lucya, Paquieria, Paineia, Cylieoceras, Depaoeeraa, Lioceras^ 

Cypholioceras, Ancoliocerae. 

Sub-family — HTATTEiNiE.^ Strophogyria, HycUiina, Hyattia, Cosmogyria, WeUehia, 

Geyeria, Manselia, Bra^ilina, BrasUia, 

Sub-family — Darellein^. Braunaella, Beynesia, DareUina, DardleUa, BeyneseUa, 

(Edania, Hugia, Lopadoceras, DareUia, Stokeia, 
Dissoroceras, Deliotoceras, Deltoidoceras, Toxoliocera^s, 
Hyperlioceras. 

Family — Amalthbid^ . 

Sub-family — Sonninin^. Zurcheria, Haplopleuroceras, Pcecilomorphus, Darsetensia, 

Sonninia. 

Family — Polymorphidje. Polym^yrphites, Tmeioceras^ Caitdloceras, Fantannesia, Dumoriieria, 



VI. AMMONITE DEVELOPMENT. 

For the better understanding of the revised system of Ammonite grouping now 
adopted, and in accordance with which this work has been revised, it may be 
desirable to recapitulate briefly certain phenomena of Ammonite development. 
Some reference has been made to them in various places in the body of the work 

^ Spelt thus not to conflict with Hyattina. 
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(pp. 133, 288) ; they have been fully stated by Hyatt in his * Genesis of the Arietidae/ 
while similar phenomena of development have been proved for Cephalopoda 
generally by A. Hyatt, for various Ammonites by J. P. Smith, for Pelecypoda by 
R. T. Jackson, for Brachiopoda by Beecher, by Schuchert, by Cumings and others, 
and in both zoological and botanical series generally by Jackson. In fact, they are 
the phenomena of bioplastology. 

Such phenomena of development show a certain sequence — stages of elabora- 
tion (anagenesis) are followed by stages of simplification (catagenesis) ; and 
this applies not only to the ontogeny of the individual and the phylogeny 
of the race, but also to the ontogeny and phylogeny of the particular features 
or characters which distinguish one species, one genus, one race, from another. 
Variation in the characters themselves along their lines of progression or 
degeneration is a specific, but not a generic, distinction ; variation in the relative 
development of characters is generic, so that in such associations as A, b, c ; a, B, c ; 
a, b, C, indicating the characters of three species, the generic distinctions are the rela- 
tive development expressed asAtoa, btoB,ctoC respectively. 

Working on such lines as these in regard to Ammonites, Hyatt made for the 
ArietidaD some six genera, which with better knowledge would be increased perhaps 
to 8 or 9 ; but in the Hildoceratidae continued development has produced so much 
complication, that, by work on similar lines, the number of genera must be increased 
enormously. The fauna has, however, increased far more than proportionately in 
richness ; in Ammonites, the numerical acme and what may be called the acme of 
poecilomorphy — variety of form — is reached in the period called Inferior Oolite, so 
that the multitude of individuals and their great diversity of characters make the 
task of classification a matter of extreme complexity. 

In Ammonites it may be seen that there are five characters to deal with ; they 
may be stated as follows : 

(1) Whorl-shape. 

(2) Umbilication. 

(3) Suture-line. 

(4) Test ornament — transverse and longitudinal. 

(5) Radial curve, in which rostration plays so important a part. 

Each of these characters has its definite ontogenetic and phylogenetic history. 
To each there is a stage of anagenesis and a stage of catagenesis, and between 
them an acme, or period of prime development. But the acmes of the various 
characters are by no means coincident ; and it is this diversity of incidence which 
produces, diversity of form. With five characters, to each of which may be given, 
say, five stages of anagenesis and five of catagenesis, the possible number of 
different combinations that may be produced thereby is almost innumerable. 

Any approximate coincidence of the majority of acmes of characters does not 
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coincide with or produce the acme of a genetic series. For another factor comes 
in here — individual bulk. The period of attainment of the largest individual growth 
by a particular species of a genetic line must be regarded as the genetic acme ; and 
although there is a certain relation between the acme of ornament-elaboration 
and the acme of bulk-development, yet they do not coincide. Rather the acme of 
ornament is reached before the acme of bulk — sometimes shortly, sometimes at a 
longer period, before — as if a certain economy in reduction of ornament were 
necessary and favourable to the attainment of greatest individual growth. 

To take examples : Vei^muei^as Gonyhearii compared to GoroiiiceraSy StepJieoceras 
compared to Gcdoceras Blagdenij Soiminia domiimiis compared to 8. a'ossispinatay 
are all cases where the acme of size comes shortly after the acme of ornament. In 
Parhhisonia dorsetensis (Wright), the giant of the Inferior Oolite, the acme of size is 
long after the acme of ornament — ^for that must be reckoned as Gceloceras- 
Blagdeni-equiviilent in this series — a stage from which Park, dorsetensis has 
travelled far: it only shows the morphic representation thereof in its brephic 
whorls. In the Lytocerata^ too^ the growth-acme is long after the ornament-acme; 
for Lytoceras Jimb'Wttum is about in the acme of ornament in this series; but it is a 
small species beside such giants as Lijtoc. sigaloen, L. Wrightij L. confusumj which 
have left the ornament-acme so far behind that they only show, at a very youthful 
period, traces of a stage somewhat analogous to that of L.fimbriatum. 

To consider the various characters and their morphogeny : In whorl-shape, 
inflation is anagenetic, and contraction is catagenetic. In suture-line, the greater 
elaboration and complication is anagenetic, the simplification is catagenetic. When 
suture-lines do not increase their complexity more than in proportion to the whorl- 
increase, but become more approximate — the individual becoming more densisept 
and less latisept — that must be regarded as a beginning of catagenesis. 

In test-ornament, elaboration is anagenetic, and simplification is catagenetic. 
The transverse ornament may show the following successive stages of morphogeny : 
in anagenesis, striation, subcostation, costation, unituberculation, bitubercula- 
tion, multituberculation ; and, in catagenesis, the same stages in reverse order till 
all ornament is again lost, and smoothness is returned to. Or, after a period of 
decline, renewed elaboration may take place; thus a species which shows in its 
ontogeny catagenesis from tuberculate to subcostate may elaborate afresh ana- 
genetic stages from subcostate to tuberculate : Soiminia reiwvata is a notable 
example. 

Perhaps it would be correct to regard the tuberculate stage as due to the 
development of longitudinal ornament across the costate transverse ornament, so 
breaking up the costae into a row of tubercles in the line of intersection, which 
often is an angular portion of the whorl area. 

Longitudinal ornament is most frequently developed on the periphery where 
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transverse ornament is weak ; then it shows normal development in the following 
stages somewhat analogous to those of transverse ornament : a slight line (periphery 
angulate), a rib (periphery carinate), ribs and furrows (periphery carinatisulcate), 
and when the transverse ornament becomes stronger, knotted ribs and furrows 
{Paltopleuroceras). If, however, the area be already costate, the development of 
longitudinal ornament produces tuberculation directly. This would make tuber- 
culate peripheries analogous to tuberculate lateral areas — both produced by similar 
development, either transverse costation of a longitudinal rib, or longitudinal costa- 
tion of a transverse fold — depending on whether the transverse or the longitudinal 
ornament has progressed the most before the other begins, in regard to any given area. 

Examples of longitudinal ornament in its simple form on the lateral area are 
the longitudinal strias in AnmltheaSy StrigoceraSy etc., and longitudinal costiB in 
Strigoceras trifurcatum and Str. Truellii; these developments take place when the 
transverse ornament is in advanced catagenesis. 

In regard to the radial curve, one of the principal features is the degree of 
rostration — the greater projection thereof must be regarded as anagenetic and 
reduction as catagenetic. This rostration is the outward projection of the median 
portion of the periphery — a part which in Nautilus is curved inwards. In Ammo- 
nites the variation is from no projection at all {Gh^aphocera^) to a very long forward 
projection {Amaltheus^ Harpoceras^ Schloeiibachia). In a general way the greater 
projection is connected with greater development of the keel on the periphery ; but 
this rrde only holds good when allied genera are considered by themselves. There 
may be considerable development without any keel {Zurcheria) ; when a keel 
appears the development attained then becomes still more pronounced. 

The projection of the rostrum is often associated with general catagenesis ; and 
not until catagenesis is in a very advanced stage is reduction of the rostrum usually 
found. Then it accompanies another extreme catagenetic feature — excentrum- 
bilication ; Ludungia ambigua is a good instance. 

Lastly, with regard to umbihcation it is difficult to say what is anagenetic and 
what catagenetic. It may be recognised that there are alternate stages of coiling 
in and coiling out. The former must, perhaps, be considered as anagenetic, though 
it usually occurs when the series is in general catagenetic — the character 
anagenetic when the series is catagenetic — ^which may be called morph- 
anagenesis in phylocatagenesis. This is very marked in regard to umbilication. 

From Orthoceras through Gyroceras to Nautilus clausiis are the various degrees 
of incoiling — a cone coiling more and more on itself until no umbilicus is left. The 
Nautilus style of coiling appears in Cymbites — a very simple Ammonoid ; but from 
Gymbites to Goroniceras at its acme, or to Echioceras the process is reversed — 
coiling in passes to coiling out ; the umbiHcus constantly enlarges. In catagenetic 
series of Arietidae, Hildoceratidaa, etc., coiling out changes to coiling in — the 
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umbilicus decreases ; but sooner or later in catagenesis, depending on the series, 
the process changes — coiling in gives place to coiling out. When the change 
supervenes late, after considerable incoiling has produced angustumbilication, then 
the coiling out is often rapid — ^it produces the phenomenon which I have called 
excentrumbilication — Hyperlioceras mdidiscites^ for example. When carried to 
excess, outcoiling produces Ancyloceras — a return to the Gyroceratan form. Carried 
to an extreme, it produces Baculites — ^a return to the Orthoceras mode. There is, 
therefore, a cycle of development — ^from straightness to extreme involution and 
back to straightness again ; but in completing this cycle there are many periods of 
interruption — periods of renewed anagenesis* — ^while return may begin long before 
umbilical closing is obtained, and many Ammonite stocks die out without com- 
pleting the cycle. 

It will be seen from the foregoing remarks how different are the times of 
development of the various characters — ^how different are the morphogenetic 
acmes. Thus elaboration of a suture-line (septal morphanagenesis) is frequently 
carried on till late phylocatagenesis. This is in obedience to mechanical 
necessities, which were discussed pp. 134, 138. Then development of longitudinal 
ornament on the periphery — ^the carina — may be early or late in a series, or it may 
be delayed altogether. And in regard to umbilication the morphanagenesis is so 
frequently associated with phylocatagenesis that one is inclined to look upon it as 
really a catagenetic feature. 

From the phases of development of characters which have been detailed it will 
be seen what changes may be expected in the various genetic stocks, bearing in 
mind two principles, ontogenetic repetition of phylogeny, and earlier inheritance 
(tachy genesis). Taking the HildoceratidaD which show phylocatagenesis from 
tuberculate to costate, to subcostate, to smooth, there will be shown in the ontogeny 
of each species this sequence of events carried on to a certain degree. The more 
catagenetic is a species, the further it will carry out the sequence. Correlated with 
these characters of ornament there will be catagenesis of whorl shape — ^from infla- 
tion to compression ; anagenesis of suture-line, with possible catagenesis at last ; 
anagenesis of rostration, also with possible catagenesis ultimately ; catagenesis of 
such longitudinal ornament as carination,^ with ultimate failure; anagenesis or 
closing of umbilicus, with, later, catagenesis or expansion of umbilicus (excentrum- 
bilication), especially correlated with catagenesis of rostrum and disappearance of 
carina. 

^ Compare Sphseroceras for stages of umbilical closing, and MorphocerM, a descendant of a 
Sphseroceratoid, for stages of a closed umbilicus opening out more and more. In Morph, dimarphum 
the peculiar form is due to rapid umbilical catagenesis. 

^ Increased prominence of the carina gaining at the expense of compression of periphery can 
hardly be accounted anagenesis. 
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Numerically, anagenesis musters more than catagenesis : but the features which 
it affects are less important, and to the latter must be credited bulk-decline — a 
factor in which is whorl compression. For even if the same diameter should be 
attained, it is only gained by a great decrease in thickness. 

It is now necessary to show what bearing these considerations have on the 
interpretation of the generic definitions and the specific descriptions. 

The definition of the genus indicates the characters shown by a certain species, 
and by a particular specimen of that species, which is selected as the type of a 
certain genetic series. This type-species of the genus — the genotype — then becomes 
a kind of fixed point in the genetic line. The species leading up to the genotype 
— ^in a catagenetic series like the HildoceratidaD — will show in the main more, and 
those leading from it less, accentuated characters than the genotype.^ The onto- 
geny of the genotype, and of species of allied genera, will give evidence as to the 
course of development. If the genotype show a tuberculate stage in youth 
declining to costate and smooth stages in adult — expressed in the specific descrip- 
tion, which must be read with the generic definition, as tuberculate, to costate, to 
levigate — then the species leading up to the genotype should show more of the 
tuberculate and less of the subsequent stages, while the species leading from the 
type should show less of the tuberculate and constantly more of the subsequent 
stages (compare Sonninia and the HildoceratidaB, passim). If the type show 
inflated whorls in youth, becoming compressed in adult, the species leading up to 
it should show a longer persistence of inflated whorls, and little or none of the 
compression, the species leading from it constantly less of the inflated period and 
more of the compression. And so with other features. These are the phenomena 
of morphic prefiguration and representation (p. 315). Under circumstances 
such as these the specific descriptions may often seem to contradict the generic 
definitions ; but they do not : they merely indicate the difference in the degree 
of development between the species and the type. The genotype of series 
X may be defined as sublatumbilicate, that of Y as angustumbilicate ; but a smooth 
species assigned to X may be described as angustumbilicate, indicating the change 
in the series ; but the smooth species of Y would probably by then be perangust- 
umbilicate unless excentrumbilication had commenced. 

If, however, the definition of the genotype of X be sublatumbilicate while a 
species assigned thereto be stated as latumbilicate, it indicates that such species is 
in an earlier stage of development, it may be ontogenetic, it may be phylogenetic, 
but it will be f oimd to be the morphic prefiguration of a younger stage in the ontogeny 
of the genotype. In the specific descriptions some such correlation as this would 
be found : X 1 spinous to costate, latumbilicate, X 2 (the genotype) costate to levi- 

^ The opposite obtains in anagenesis. Compare Arnioceras. 
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gate, sublatumbilicate. At the same time specimens of X 2 smaller than the actula 
specimen described should show, but in a reduced form, characters approximating 
to X 1 (morphic representation), and specimens larger than the type should show, 
but at a later date, characters which would be expected to belong to X 3 — in a 
catagenetic series — (morphic prefiguration). 

There has been no space in the descriptions in this supplement to deal with the 
ontogeny of each genotype ; but these rules will show what may be expected, and 
by placing series of allied genera side by side — in which one supplements stages 
lacking in another — the ontogeny and the phylogeny of the genotypes may be 
observed. 

When, as types of genetic series, species in different stages of development have 
been taken, the definition may not only show the difference between them — it may 
express more or it may indicate less. X smooth is angustumbilicate, Y costate is 
the same. If smooth X and costate Y be taken as the genotypes, the characters of 
umbilication appear in the definition as the same, so that apparently the umbilica- 
tion is not a character of distinction in this case. And yet it may be : the association 
in which the same umbilicus is found gives the distinction — in X angustumbilication 
is associated with the smooth stage, but in Y with the costate ; the difference then 
is between X angustumbilicate + smooth, Y the same + costate, or, comparing 
morphic equivalents, which should always be done, between smooth X angust- 
umbilicate and smooth Y perangustumbilicate. 

These remarks, it is hoped, will make clear the methods which have guided 
the arrangement of this supplement, wherein an immense series of species had to 
be dealt with in a limited space. In conclusion, one great difference in the point 
of view concerning a genus may be brought to mind. Formerly the genus 
embraced a scries of so many homceomorphous species, now the genus comprises 
what may be called the lieteromorphous stages of a phylogenetic series. The 
difference is most important. In simpler language, once the genus had a horizontal 
range, now it has a vertical extension. Now the genus indicates a phylogenetic 
series ; and what is the course of that series is determined by the ontogeny of any 
one species in it. 

VII. GEOLOGICAL DETAILS. 

The title under which this monograph has been issued is *' Inferior Oolite 
Ammonites," and yet in many cases the species are stated to come from the 
" Upper Lias.'^ This is not a contradiction ; it only means that the investigations 
carried on during the progress of this work for the elucidation of the Ammonite 
horizons have shown the contemporaneity of certain so-called "Inferior Oolite" and 
certain so-called " Upper Lias " strata. 

Tlie title " Inferior Oolite " was taken in the first place to denote the Inferior 
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Oolite Limestones, and also the Inferior Oolite Sands as they had often been called . 
In other words, it comprehended what has been termed by various authors " the 
Inferior Oolite Series " — the strata which had been mapped by the Geological 
Survey as " Inferior Oolite (G 5) " and " Midford Sands (G 4)." 

However, as the Ammonite-fauna of the various facies of the so-called " Midford 
Sands " became known, it was found that though certain developments of these 
Sands were rightly enough Inferior Oolite, yet other developments thereof 
were really contemporaneous with deposits termed " Upper Lias." This accounts 
for the appearance in this work of many species which properly belong to the 
" Upper Lias " or what is termed the Toarcian stage. Strictly this work, though 
it deals with Ammonites from strata which have usually been called Inferior Oolite 
Limestone and Sands (or from their argillaceous equivalents) should be termed a 
monograph of the Ammonites of the Toarcian (pars), of the Aalenian, of the Bajocian, 
and of the Bathonian (pars) stages. 

The following table will illustrate this, and it will also show the hemeral 
classification which gives the dates for their deposits. 
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The next table is a guide to the localities mentioned in this work, and gives 
information concerning the correlation of the deposits, together with the distinctive 
names by which the strata may happen to be known. It will be a guide to the 
stratigraphical position of the beds which have been mentioned in the text. 



Fnsrje . 



Dorset: Bridport . 

Bradford Abbas, Halfway House, 
etc. 



"The scroff/' a marlj stone on top of lime- 
stones ; and some of the overlying clay. 

The upper part of the white stone which is 
burnt for lime. 



Zlgza/j . 



Dorset : Broad Windsor, Bridport The upper limestones, or ngtag beds. 
Bradford Abbas, Halfway House, The lower part of the white stone, 
etc. 



Somerset : Crewkerne Station 
Dundry 

Gloucestershire : Gotteswolds 

Normandy : Port-en-Bessin 



The upper limestones. 

? The strata at Barnes Batch. The Coralline 

Beds. 
? Limestones above the Clypeus-gni, ? Upper 

part ClyjpeuS'gni, 
Blue calcareous stone beds, about level of 

shore, east of the village. 



Truellii 



Gloucestershire : Gotteswolds 
Somerset : Dundry 
Dorset : Halfway House . 

Bridport . 



The ClypeiiS'grit (? lower part only). 

The Freestone. 

The fossil-bed with Sirigoceras Truellii and 

Parkinsonia dorsetensis. 
A hard, bluish limestone. 



Qarantiani 



Gloucestershire : Gotteswolds 
Somerset : North Stoke, Midford . 
Dundry .... 

Dorset : Sherborne 
Bradford Abbas, Halfway House, 
etc. 



The Upper Trigonia-grit, 
The Upper Trigonia-grit, 
The Gonglomerate-bed of Maes Knoll; the 
thin bed below the Freestone at other places. 
The Building Freestone. 
** Marl Bed " and adjacent strata. 



Niortensis Dorset: Obome 



The upper part of the roadstone. 



Bl^igdeni 



Dorset: Obome 



The lower part of the roadstone. 



Sauzei . 



Gloucestershire : Gleeve Hill 
Dorset : Sandf ord Lane 
Somerset: Dundry 



The Phillipsiana beds. 

The upper part of the Fossil bed. 

The Iroushot Oolite. 



WitchellisB 



Dorset: Sandf ord Lane 
Ghideock . 



The middle part of the Fossil bed. 
The upper part of the " Red beds." 
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Qloucbstebbhibx : Cold Comfort, An ironshot limeatone, with Terebr, Wrighti 

Cleeve Hill and WUcheliia. 

Somkesbt: Dundrj- . The Upper White Ironshot. 



Glodcxstebshibe : CottesvoldB 



DoBBKT : Sandford Lane 
SoHEXSET: Dundr^. 



CiLorcEBTEBBUiBE : Cotteswolds 

DoBBET : Bradford Abbcw . 
Sajidford Lane 
Stoke Snap 

SOKEBSET: DundtJ. 

Horethome Down, Seven Siaters . 



The Notgrovo Freestone, and the Qri/pkUe-gr'tt 

of Leckhampton, etc. 
The lower part of the FohhiI bed. 
The Lower White IrooBhot — the JUeUobata- 

ovaiit horizon. 

The £udtmani-grit, and the Lower Trigonia- 

grit. 
The upper part of the Fossil bed. 
Below the Fossil bed. 
Top of Building Stone. 
The upper part of the Ore; Limestone and 

Marl beds. 
Bluish claj with Brachiopods. 



Qlouckstebshibe : Cotteswolds The Snowshill Clay, and the Harford Sands. 



BradfordeMis . 



SoKEBSET: Dundry. 

DoBBET : Bradford Abbas . 
Sandford Lane 
Stoke Snap 

Gloucestebshibe : Cotteswolds 
DoBSBT ; Bradford Abbaa . 

Halfway Honse, Louse Hill, Mor- 
ston Eoad, eto. 

Chideock .... 

Stoke Knap . . 
SoMBBBKT : near Corton 

Gu>dcestebsuibb : Cotteswolds 
SoHEBSBT: Dundry. 

Misterton, Haselbury, eto. 
DoBSET : Bradford Abbas . 

Near Sherborne 

Stoke Knap 

Broad Windsor 

Chideock . 



The lower port of the Grey Limestone and 

Marl beds. 
The lower part of the Fossil bed. 
A bluish sandy bed. 
Middle of Building Stone. 

The Upper Freestone, and the Oolit« Marl. 
A marl bed associated with the Paving bed. 
The BhynehoneUa ringent beds. 

Ironshot atone above Wild bed. 
The base of the Building Stone. 
The Bhyn. ringeiu beds. 

The Lower Freestone, and the Pea-grit. 

The hard, irony, massive beds. 

The " lower beds." 

The Paving bed. 

Lower part of stone beds. 

The " bottom bed." 

The "lower beds." 

The " WUd bed." 



GixtDCBBTBBBHiBE : Cotteswolds The Sandy Ferruginous Beds, at Frocester 



DoBSBT : Stoke Knap 

Burton Bradstock 
NoBTHAHPTOHSHiBX : Duston 
OxrOBDBHIBE : Otley Hill . 



TTill known as the Bug-stone. 
The Brachiopod-heAa in the Sands. 
The bed below that with " Snuff-boxes." 
Northampton Sands. 
Ithynck. tubdeeorata bed. 
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OpaliniformiB . Gloucbstbrshibe : Frocester and Hard ironshot stone capping the Cephalopod- 

Haresfield district bed. 

DoBSBT : Bridport and Cbideock Upper part of Sand beds. 



Aaletisis 



Gloucbstershike : Frocester and 

Haresfield district 
Somerset: Dundry. 
Dorset : Cbideock and Bridport 



Top of the Cephalopod'hed. 

A bluish clay stone. 

Towards upper part of Bridport Sands. 



Moorei . 



Gloucestershire : Frocester dis- 
trict 

Somerset : Ham Hill 
Stoford .... 

Yeovil .... 
Dorset : Bradford Abbas . 

Chideock .... 



A portion of Cephalapod'hed. 

Building stone. 

Upper part of Yeovil Sands, with some build- 
ing stone. 
Upper part of Sands. 

Upper part of Yeovil Sands, and the "Dew Bed." 
Kather above middle part of Bridport Sands. 



Bumoriierix Gloucestershire : Frocester dis- 
trict 

Somerset: Dundry 
Ham Hill and Yeovil district 
Dorset : Bradford Abbas district 
Chideock ... 



Bridport . 
Yorkshire : Blea Wyke 



The middle part of the CephcUopod'hed — brown 

ironshot marl, a very Ammonitiferous horizon 

at Penn Wood, Dursley, etc. 
The Upper Clay beds. 
The Yellow Sands. 
Yellow and Blue Sands. 
Blue clay ("Upper Lias") of Down Cliffs 

about 70 feet, and about 100 feet of yellow 

sand above. 
Much of the Yellow Sands, cf . Chideock. 
The Yellow and Grey Sands below Dogger. 



Dispansi 



Gloucestershire : Frocester dis- About middle of Cephalopod-hod, 

trict 

Somerset ; North Stoke A brown, ironshot, marly stone. 

Near Cole, Somerset and Dorset Yellow sands, witb hard sandstone, yielding 
Bailway Hammatocerata. 

Ilminster district . Top of " Upper Lias " clay, below Yeovil Sands. 



Struckmanni . 



Gloucestershire : Frocester dis- 
trict 

Somerset: Bath 
Dundry .... 
Cranmore .... 



The lower part of the Cotteswold Cephalopod' 

bed. 
The lower part of the Midford Sands. 
Part of blue ironshot beds. 
P. 168. 



Striatuli Gloucestershire : Frocester dis- The base of the Cotteswold Cephalopod'hed. 

trict 
Sodbury .... Yellowish sand and hard sandstones. 



SUPPLEMENT, PLATE XX. 

Discxtse hemera. 
Fig8. 1 — 3. — Bbaunsina fastioata, 8. Buckman. 
Bradford Abbas, " Fossil Bed." (Page c.) 

Figs. 4 — 6. — Bbaunsina cornigeba, 8. Bushman. 
Bradford Abbas, " Fossil Bed." (Page c.) 

Figs. 7 — 9. — Bbaunsina pbojbcta, S. Biickman. 
Dundry (Somerset), "Limestone and Marl Beds." From the late Mr. E. Wilson. (Page c.) 

Figs. 10 — 12. — Bbaunsina ? subquadbata, S, Buckman. 
Bradford Abbas. " Fossil Bed." Collection of Mr. Darell Stephens, F.G.S. (Page ci.) 

Figs. 13 — 15. — PsEUDOOBAPHOcEBAS ? CABiNiFEBUM, 8, Buckman. 
Bradford Abbas, " Fossil Bed." From my father's Collection. (Page xciii.) 

Figs. 16 — 18. — PLATYaBAPHOCEBAS CABBATiNUM, 8. Buckman, 
Bradford Abbas, ** Fossil Bed." (Page xciv.) 

Figs. 19 — 21. — Platygbaphocebas latum, S. Buckman, 
Bradford Abbas, *• Fossil Bed." (Page xciv.) 

Figs. 22 — 24. — Gbapuocebas debile, 8. Buckman, 
Bradford Abbas, " Fossil Bed." Collection of Mr. D. Stephens, F.G.S. (Page xcvi.) 

Murchisonx hemera? 
Figs. 25 — 27. — LuDwiGELLA glevensis, 8. Buckman, 
Cheltenham neighbourhood. Pea-grit Series ? From tbe Collection of the lato Dr. Thomas 
Wright, F.R.S. (Page Ixxxix.) 

Bradfordenms hemera. 
Figs. 28 — 30. — Ludwioella abcuata, 8. Buckman. 
Stoke Knap (Dorset), ** Building Stone." (Page Ixxxix.) 

Concavi hemera. 
Figs. 31 — 33. — Ludwioella casta, 8, Buckman. 
Stoke Knap (Dorset), " Building Stone." Collection of Mr. D. Stephens. (Page Ixxxix.),' 

Bradfordensis hemera ? 
Figs. 34 — 36. — Ludwioella buoosa, 8. Buckman, 
Stoke Knap, "Building Stone." (Page xc.) 

Concavi hemera. 
Figs. 37 — 39. — Ludwioella tenuis, S. Buckman, 
Stoke Knap, " Building Stone." (Page Ixxxvii.) 

Biscitie hemera. 
Figs. 40 — 42. — Eeynesia am(ena, S, Buckman, 
Bradford Abbas, " Fossil Bed." (Page ciii.) 



supf:.. ?i.ati 




ffBCrwOwr dd •tlill-. 



SUPPLEMENT, PLATE XXI. 

Discitx liemera. 

Figs. 1 — 3a. — (Edasia falcigera, S. liackman. 
Bradford Abbas, " Fossil Bed." (Page cviii.) 

Figs, t — 6. — CEdaxia lepta, S. linchnan. 
Bradford Abbas, " Fossil Bed." (Page cviii.) 

Figs. 7 — y«. — ttlDANiA I'AEVicosTATA, 8. Buckmati. 

Dundry [limestone and marl beds], from the late Mr. E. Wilson, F.G.S 
(Page cviii.) 

Figs. 10 — 12. — QiDAXiA DELiCATA, S. Biickiiian. 
Bradford Abbas, " Fossil Bed." (Page cviii.) 

Figs. 13 — 15. — (Edania inflata, S. Bnchman. 
Bradford Abbas, " Fossil Bed." (Page cviii.) 

Figs. IG— 18. — Loi'ADocEHAS FURCATL'M, S. Bttchnan. 

Stoke Knap (Dorset), " Building Stone." (Page cxii.) Front view not stou 
enough. 

Figs. 19 — 21. — LorADocEBAS abcuatum, 8. liud-man. 
Stoke Knap, " Building Stone." (Page cxii.) 

Figs. 22 — 24. — Loi'AuocEBAS euides, 8. Biickman. 
Stoke Knap, " Building Stone." (Page cxii.) 

Figs. 2.J — 27.— HuiiiA ciutvA, S. Bnchnan. 

Bradford Abbas, "Fossil Bed." (Page cxi.) 
(See Suppl. PI. XVIJI, figs. 19-21.) 

Figs. 28—30. — HuGiA siirc^, S. Ihich-man. 
Bradford Abbas, " Fossil Bed." (Page cxi.) 

Figs. 31 — 33. — ToxoLiocEBAS incisum, S. Buckman, 

Bradford Abbas, " Fossil Bed." Collection of Mr. Darell Stephens, F.G.S 
(Page cxxvi.) 

Figs. 3-i — 36. — HYrEitLiocERAS ? occLfsuM, S. Biickman. 

Bradford Abbas, " Fossil Bed." (Page cxxv.) 

Figs. 37 — 39. — Reynesella inops, S. Buckman. 

Stoke Knap, " Building Stone." (Page ex.) 
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SUPPLEMENT, PLATE XXIL 

Discitw. hemera. 

Figs. 1 — 3. — Reynesia furcillata, S. Bnchman. 
Bradford Abbas, " Fossil Bed.'* (Page civ.) 

Figs. 4 — 6. — Darellina ? docilis, S. Buchman. 
Bradford Abbas, ** Fossil Bed." (Page evii.) 

Figs. 7 — 9. — Darellina plana ris, 8. Buchnan. 

Bradford Abbas, "Fossil Bed." (Page cvi.) 
(See Suppl. Plate XVII, figs. 22—24.) 

Figs. 10 — 12. — Reynesia benigna, 8. Buckman. 

Bradford Abbas, " Fossil Bed." (Collection of Mr. Darell Stephens, F.G.S. 
(Page cv.) 

Figs. 13—15. — Stokeia maumorea, 8. Buchnan. 
Stoke Knap, " Building Stone." (Page cxxviii.) 

Opalinifomm liemera. 

Figs. 16 — 18. — Canavarella ? toma, S. Buchnan. 

Buckholt Wood (Frocester), Gloucester. Top of the " Cephalopod Bed." 
(Page cxxix.) 

Figs. 19 — 21. — Canavarella ? sceleta, 8. Buchnan. 

Burton Bradstock [Bridport sands and ? near the top]. Collection of Mr. D. 
Stephens, F.G.S. (Page cxxix.) 

Srissi hemera. 
Figs. 22 — 24. — Canavarella belopiiora, 8. Buchnan. 
Stoke Knap. Sandy Grits with Tn-ohrafula iiifraoolithica. (Page cxxix.) 

Dumortienx hemera. 

Figs. 25 — 27. — Dumortierl\ tabulata, S. Buchnan. 

Penn Wood (Stroud), Gloucestershire. From the late Mr. E. Wilson, F.G.S. 
" Cephalopod Bed," Dumartieina horizon. (Page clxxxv.) 

Figs. 28 — 30. — DUiMORTiERiA exflanata, S. Buchnan. 
Penn Wood (Stroud), " Cephalopod Bed." Dumortieria horizon. (Page 
clxxxv.) 

Figs. 31 — 33. — Dumortieria radians {Beinecl-e). 
Penn Wood (Stroud), " Cephalopod Bed." Dumortiena horizon. (Page 
clxxix.) 

Moorei hemera. 

Figs. 34 — 36. — DuMORTiERA arenaria, S. Buchnan. 
Bradford Abbas, Dorset, " Shelly Beds " of Yeovil Sands. (Page clxxxv.) 



SUPPL. PLATE XX 



Fig. 18 




Hiiitgm Bros . ii 



SUPPLEMENT, PLATE XXIIL 
Moorei hem era. 

Figs. 1 — 3 a. — CoTTESWOLDiA PAUCicosTATA, S. Buchnati. 

Fig. 1. — Side view of a fine specimen with test and body-chamber. (Page 
czxxiii.) 

Fig. 2. — Front view, outline. The periphery where it leaves the overlapping 
whorl and at bottom should be more fastigate, and at the top more rounded. 

Fig. 3. — Suture-line. Fig. 3 a. Radial curve. 

Figs. 5 — 7. — CoTTESWoLDiA PARTicosTATA, 8. Buckmati. 

Fig. 5. — Side view, with test and complete body-chamber. (Page cxxxiii.) 
Fig. 6. — Front view, outline. The periphery should be more rounded at top, 
the carina being almost obsolete. 
Figs. 7, 7 a. — Radial curves. 

Figs. 9 — 11. — CoTTESWOLDiA EGENA, S. Buchnau. 

Fig. 9. — Side view of specimen with test and complete body-chamber, the 
border with lateral lappet. (Page cxxxiv.) 
Fig. 10. — Front view, outline. 
Fig. 11. — Radial curve. 

Figs. 12 — 14. — CoTTESWOLDiA ATTRITA, 8. Buchnau. 

Fig. 12. — Side view, with test and the body-chamber almost complete. The 
costae are rather too definite and distinct. (Page cxxxiv.) 
Fig. 13. — Front view, outline. 
Fig. 14. — Radial curve. 

The above specimens were collected by myself from the ilfoorei-beds, a sub- 
division of the Cotteswold Cephalopod Bed, Buckholt Wood, near Frocester, 
Gloucestershire. For figures of allied species see Pis. XXX — XXXIII. 

Figs. 4, 8. — Suture- and radial-lines. 

Figs. 4, 4 a. — Cotteswoldia costulata (Zieten). 

Fig. 4. — Suture-lines. 4 a. Radial-lines of the specimen figured in PI. 
XXXIII, figs. 3, 4 as Grammoceras costulatum. (Page cxxxiii.) 

Fig. 8. — Cotteswoldia distans {S. Buchman). 

Fig. 8. — Radial-lines of the specimen figured in PI. XXXIII, fig. 12, as 
Grammoceras distans. (Page cxxxvi.) 
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SUPPLEMENT, PLATE XXIV. 

Discitiv lieraera. 
Figs. 1 — 4. — FoNTANNKSiA BuWERi (J. Buchnan). 

Fig. 1, — Side view of the type specimen refigured. From a heap of stones on 
the roadside, Babylon Hill (Anbury Quarry), Bradford Abbas, Dorset. Collected 
by the late Mr. Frank Monk, and kindly lent by his father to be figured in this 
work. The specimen is now in the British Museum — Natural History. (Page 
cxc.) 

Fig. 2. — The lateral auricle of the other side. 

Fig. 3. — Apertural view. 

Fig. 4. — Peripheral view. 

Goncavl or Discitm hemera. 

Figs. 5, 6. — FoNTANNESiA CONCENTRICA, S. BucJcniau. 

Fig. 5. — Side view, showing lateral auricle. Louse Hill, Halfway House 
(Compton), Dorset. (Page cxci.) 
Fig. 6. — Peripheral view. 

Fig. 7. — FoNTANNESiA AURiTA, S. Buchnan. 

Fig. 7. — Side view, showing large auricle. Halfway House (Compton), 
Dorset. Collected by Mr. D. Stephens, F.G.S. (Page cxc.) 

Viscita* hemera. 
Figs. 8 — 11. — FoNTANNEsiA OBKUTA, S. Buclcman. 

Fig. 8. — Side view of a wholly septate example. " Fossil Bed," Bradford 
Abbas, Dorset. Collected by Mr. Stephens. (Page clxxxix.) 

Fig. 9. — Front view. 

Figs. 10, 11. — Two suture lines — one to supplement the other. Fig. 11 is 
about the fifth line beyond fig. 10. 

(For figures of allied species see Plates XLVI, XLVII, LXV.) 
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INTRODUCTION. 



The rock known in this country as the Gornbrash is reckoned as the uppermost 
member of one of the subdivisions of the Jurassic rocks which are, as a whole, 
termed the Lower Oolites. This classification, which is still in vogue in England,^ 
dates back to 1822, having been founded by Conybeare,^ who writes as follows in 
his * Outlines ' : 

" The system of formations occupying the interval [between the Ironsand and 
the Red Marl] may be generally described as consisting of a series of oolitic lime- 
stones, of calcareous sands and sandstone and of argillaceous and argillo-calcareous 
beds alternating together and generally repeated in the same order, i. e. a formation 
consisting of many beds of oolitic limestone, resting upon one of calcareo-siliceous 
sand and that again upon an argillo-calcareous formation. Three of these systems 
comprehend all the beds. Each is based on an argillo-calcareous formation of 
much thickness. Hence we may give a hypothetical view of the whole series as 
divided into the Upper, Middle, and Lower Systems." 

This system is, therefore, founded on local lithology, and is characteristic only 
in the South-West of England, where it originated. 

On the other hand, Mr. H. B. Woodward, who at the present day holds an 
imrivalled knowledge of the Gornbrash in its stratigraphical bearings, states 
definitely that " the Gornbrash belongs to the zone of Ammonites macrocephalus. . . . 
The zone may be said to extend upwards into the Lower Oxfordian strata."* 
Here is indicated a definite connection with the so-called Middle Oolites. This is 
so clearly the fact and comes out so definitely when the fauna is studied, as will 
subsequently be seen, that it must not be mistaken for a Lower Jurassic horizon^ — 
a view which is only accepted as an " hypothesis " by Gonybeare. 

* See Marr, 'Principles of Stratigraphical Geology,' 1898, p. 230; Watte, 'Geology for 
Beginners,' 1898, p. 271. 

2 ' Outlines of the Geology of England and Wales,' 1822. 

• ' Jurassic Bocks of Britain,' vol. iv, 1894, p. 434. 



2 FAUXA OF THE CORNBRASH. 

Dr. A. Oppel, in 1856-8, subdivided the " Juraf ormation " into zones, but his 
observations on the Cornbrash were not very numerous, and he observed it only in 
AViltsliirc, where it and the underlying strata are very similar and with diflBculty 
distinguislied except by the fauna. Thus he made the following statement: 
" Tlie Forest Marble and tlie Cornbrash I join in one zone and name them aft-er 
one of the most important fossils — the l)eds of Terehratula lagenaliay^ But neither 
Davidson in the study («) nor H. B. Woodward in the field knows of any example 
of Wnldhriuiia {^* Terrhnttnia") lageualis in the Forest Marble (j3). It may be 
taken therefore as unknown at that horizon. On the other hand, Oppel, finding 
no Ammtntiff's mfHTorrphdlns at Stanton, Wilts, concluded that there were none 
anywhorc in the Cornbrash (p. 450), and assigned the beds in which they were 
already known to occur in Yorkshire to the Kelloway Rock (p. 509). These 
misunderstandings have long since been rectified in this country, but, through the 
influence of Oppel and our own classification according to lithology rather than 
to palteontology, the English Cornbrash has long been supposed on the Continent 
to occupy a position below the zone of Ammonites macroceplialus ; or rather, the 
strata below that zone have been identified with the Cornbrash of England.* 

As it happens, the zone of Macrocephaliten macrocephalus, as it is now called, 
is a very important one, and occupies a peculiar situation in the series of Jurassic 
rocks. As Xeumayr explained some twenty years ago in a paper on "Die 
Geographisclie Verbreitung der Juraformation,*' ' the whole series may be divided 
according to their geographic distribution into two parts — the Lower and the 
Upper. The map which illustrates that paper shows the rocks which are referred 
to the Lower Jurassic from the Lias to the Bathonian inclusive, as occurring only 
in i)arts of Europe, the Xortli of Africa, and the Caucasus range; but those 
referred to the Upi)er Jurassic from the Callovian to the Tithonic, as transgressing 
beyond these limits to Russia, eastwards to Cutch, the Salt Range, the Himalayahs, 
and northwards to Siberia. This is a result, confirmed as it is by deposits still 
further removed in the Arctic regions, in Western Australia, and in South 
America, of world-wide significance. In both these cases the lower strata of 
the sul)division are the most widelv distributed. Each series commences with a 
maxinnim and is gi\adually reduced to a minimum. The Upper Jurassic Se)i£S 
annmeucf's with the MacroaphaUtes beds represented by its various fonns, as in 
Russia,* Ciitcli,^ Franz Joseph Land," and Bolivia,^ etc. 

^ * Jurafonnation,' p. 453. (a) 'British Fossil Bracliiopoda,* vol. i, p. 99. {P) 'Lower Oolitic 
Kocks of England ' ('Jurassic Kocks of Britain/ vol. iv, p. 579). 
' Kenuvier, " Chronograpliie Geologique," 1897. 
^ 'Denk. Math. Nat. CLiss. K. Acad. Wiss. Wien/vol. 1, 1885. 
* Nikitin, 'Oeol. Karte Euss./ 1885, pi. 17. 
5 Waagen, * Pal. Ind.* 

® Newton, " Quart. Journ. Geol. Soc," vol. liii. 
7 Steinmann, " Neues Jahrb.," 1881. 



INTKODUCTION. 3 

When we turn to our own country the same phenomena of distribution are 
very clearly manifest, though on a small scale. The Lower Jurassic maximum is 
shown by the Lower Lias extending from Lyme Regis to Yorkshire and beyond to 
Dunrobin, Arran, and Antrim ; and it is followed by the changing and decreasing 
strata of marine formations from the Oolites to the Forest Marble in the south, the 
Estuarine Clays and Northampton Sands in the centre, and the plant beds extending 
to the Coal of Brora in the north. Again, the Upper Jurassic maximum com- 
mences with the Combrash, whose constancy is only equalled by that of the 
succeeding Oxfordian strata, whose basal bed it forms, and extends with scarcely 
a noticeable change from Weymouth to Scarborough, and is represented at a 
shghtly later date by the " roof -bed " of the Brora Coal. 

Such a change as this from constancy to variability would seem to indicate 
a true basis of classification into two parts — the Upper and the Lower, each 
representing a distinct cycle of deposits. In the presence of this coincidence of 
the development of certain types of Ammonites, with an almost world-wide 
expansion of the rocks containing them, the accidents of their local form or colour 
sink into insignificance. Such accidents seemed quite natural in the days of 
Conybeare and Quenstedt, though the line of division between the Lower and 
Middle Oohtes of the former in no wise coincided with that between the Brown 
and White Jura of the latter. It was only when further travel introduced the 
knowledge of the wider distribution of the Upper Jurassic that the significance 
of the zone of Macrocephalites macrocephalus as the base of a new series of 
deposits was perceived, and the meaning of the constancy of the Cornbrash, as 
of that of the Rhaetic, was indicated. 

Yet it is quite true, as indicated by Phillips, that in the South- West of England, 
where both series are equally developed, the fossils of the Cornbrash commonly 
observed are " not much different in general aspect from that of the Great Oolite 
below them." ^ This is because only the so-called " demoid " fossils are commonly 
observed, but when all the fauna is examined it may happen, and it does, that 
there are a crowd of new forms of a higher type, showing alliances with the strata 
above rather than with those below. To determine these forms is one of the 
objects of the present monograph. 

From the above considerations it appears that the critical line to draw is the 
basal line. Often the change of character in the strata below the Combrash is 
characteristic — as clay in the central counties, or as estuarine sands in Yorkshire. 
In these cases there is no difficulty in recognising this line, but when limestone 
follows hmestone, as in the south-western portion of its course, where the highest 
bed of the Lower Oolites is the Forest Marble, more care is required to distinguish 
between the two. Consequently I have accepted as belonging to the Cornbrash 

1 ' Geology of Oxford,' 1871, p. 156. 



4 FAUNA OF THE CORNBRASH. 

only those forms represented by specimens obtained from above the base line 
assumed either by myself or where there is no confusion possible. 

This line is recognised as being the basal bed which shows two or more of 
the following characters : It is rubbly, nodular, or without regular minor strati- 
fication ; it is an " aggregate " crowded with fossils, many of which may be 
heterochthonous ; it is often ferruginous or phosphatic. Such are recognised as 
basal beds, often unconformable on a large scale, as in the cases of the Cambridge 
Greensand, the roof -beds of the Brora Coal, or the nodular beds at the base of the 
Speeton Clay. Similar beds are found associated with Mac. macrocephalus or Clyd. 
discns at various localities on the Continent and in England, and the base of the 
rubble beds with Avicula echinata is taken in any case of doubt as the base of the 
Cornbrash. 

The exact definition of the upper limit is not of so great importance, for the 
change of the matrix from limestone to clay will of itself cause some change in the 
fauna; but, as H. B. Woodward observes, "there is no palaaontological break in 
the South of England or elsewhere between the Cornbrash and the Oxfordian 
series, for in the Kelloway Rock we find more or less abimdantly some of the 
characteristic fossils of the Cornbrash." Mac. macrocephalus has, however, been 
recorded to ascend to the Kelloway Rock in Wiltshire, but the evidence is not 
satisfactory to me, for in many places where the lowest Oxford Clay is exposed 
the first Anunonites to occur are always of the varieties koenigi^ gowerianus and 
modioliiris. 



Critical Examination of the Sections which have yielded Cornbrash Fossils. 

The following is a description of the localities which have yielded Cornbrash 
fossils, together with critical reasons for the rejection of others which have been 
supposed to yield them. It will be seen that in most of the former cases the basal 
rubble beds are exhibited, below which no fossils are recognised as belonging to 
the Cornbrash. 

1. Radipole, Weymouth backwater. — This is the well-known locality where 
the end of the backwater faces the town, exposing the whole sequence, from the 
Oxfordian downwards. The highest bed on the east of the section is only exposed 
on the foreshore, beneath the supports of the drain-pipes ; it is characterised by 
species of Goniomya and Fholadomya (Bed (/). On the other side of the 
bounding wall the following series can be made out : 

Ft. in. 

1. Solid blue limestone . .10 

2. Soft and braehy, with irregular thin doggers . 10 

3. Lenticular compact white limestone .18 
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4. Soft Bub-laminated yellow weathering brash, with large white compact lenticular 

doggers and large Pholadomya deUoidea .28 

5. Coarsely crystalline pure limestone, varying greatly in thickness, with Modiola 

latuddlei ...... say 

6. Blue soft sublaminated brash ...... 

7. Solid compact limestone, not weathering lenticularly 

8. Sandy fucoid flag with irregular surface say 

(Resembles the Oxfordian starfish bed, and forms the lowest continuous scar 
rising to westward and overhanging.) 

9. Blue shaly material (resembles Bed a) . 

10. Continuous earthy limestone ...... 

11. Very brashy material, full of small oysters and Myacidae, semi-indurated say 

12. Softer brash, with many oysters ..... 

13. Compact earthy limestone with root-like hollows .... 

14. Obscure, probably brashy, and possibly containing another hard band . 

15. Solid crystalline limestone ...... 

16. Great rubble beds, without stratification, but with many Avicula echincUa and other 

fossils and parts hardened or concretionary .... 

26 10 

Beyond the end of the cliff the coast suddenly recedes for some distance, and 
nothing is seen till near the road are found, on the slope at the water's edge, some 
flaggy, thin beds, quite unlike any of those recorded above. 

In this section it is to be noted that a large proportion of the lower beds are 
brashy or irregular, and that the extent of the beds above is at the expense of 
the Oxford Clay. Nevertheless, the first Ammonites represented in these beds are 
A. hoenigij A. goiveriamis and A. modiolaris. 

On the opposite side of the backwater several beds of the series can be 
recognised in the scanty exposures; but below them, on the northern side of 
a small depression, thin, hard slabs are found, with small oysters and Lima 
cardiiformis, like the typical beds of the Forest Marble, and farther on, doggery 
yellow sands, like the Hinton Sands of Wilts. The contents of these latter 
beds, though mapped as Cornbrash, are not therefore included in its fauna. 

2. East Fleet. — At the west end of the same range of Cornbrash we find 
somewhat the same sort of beds exposed in separated parts. The first section 
shows a downward succession with Macrocephalites in sUkj beginning with the 
basal Oxfordian beds at the far side, followed by : 

Ft. in. 

1. The Goniomya bed, like a of Radipole .16 

2. Softer purplish flaky rock .22 

3. Hard, pale, gritty limestone, with small fossils and tetragonal SerpuUe 1 6 

4. Hard and soft bands with round doggers alternating .92 
6. Massive hard yellow limestone . . .21 

6. Low continuous reef of crystalline whitish limestone with largish Macrocephalites 3 

7. Broken, brashy rock with large doggers . .10 
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Further on the downward succession seems to be : 

1. Orej-purplish, fucoid, grittj limestone, with fragments of MacrocephalUe$ and 

Trigonia ..... 

2. Disintegrated purplish soft brash 

3. Hard band, top only seen, with doggers in an interval below. 

4. Weak purplish flaky stone, harder below, with tetragonal SerpuUe 

5. Massive limestone, level at the top, cavernous below 

6. Softer flaky brash with large septate nodules 

7. Massive limestone, only upper part seen . 



Ft in. 

. 2 6 

. 1 

say 4 

say 1 6 

1 ft. to 1 6 

. 1 4 

. 3 



None of the Avicula echviaUi brash is yet seen. For this we must go farther 
west to the " Passage " on the old Ordnance map. After passing some isolated 
bands we reach some massive irregular limestone full of Avi4^ida echiimta with 
many Pholadomya imderlain by brashy, rubbly rock; this is the base of the 
Cornbrash, and the Forest Marble follows, thrown out by a spring in clay. 

3. BucKLAND RiPERS TO Langton. — The strata in this neighbourhood being 
thrown into an anticlinal, we see the Cornbrash again on the northern side of it. 
At first it forms a low crag on the south side of the stream at Buckland Ripers 
Farm. This consists of imbedded rock with abundance of Avicvla echinata 
and Myacidae corresponding to No. 16 of the Radipole section, with flaggy rock 
of the Forest Marble type behind, and no doubt dipping beneath it. At the 
quarry in the farmyard (a) the rubble bed is overlain by 6 — 8 ft. of softer brash, 
with bands of rubbly clay, the outcrop at the crag being thrown back to the top 
of the hill slope. To the west, however, beyond Buckland Ripers the Cornbrash 
outcrop expands, and the Oxford Clay, indicated by its large septaria, succeeds in 
duo course ; accordingly on the slopes leading down to this we find representatives 
of the higher beds in the Cornbrash. On approaching Langton Herring the outcrop 
rapidly narrows, and the basal beds are almost confined to the north side of the 
road. On the south side of the road, at the turning to the Rectory, the basal 
rubble is seen crossing the flaggy Forest Marble which lies in the same bank. As 
there are many other exposures of Forest Marble, and all of these are fossiliferous, 
great care is necessary in quoting fossils from Langton as Cornbrash, unless 
proved by the nature of the matrix. There is also an exposure in Rodden Lane, 
just beyond Langton. A fault passes through a sand-pit at the summit of the 
hill, and on the north side of this fault is some yellowish brash capped with 
harder stone containing Cornbrash fossils and dipping rapidly northwards. On 
the other or west side of the road the same is exposed in temporary excavations, 
but more resembling that at Buckland Ripers. 

4. Abbotsbury Wall Down. — This affords the most westerly exposure known 
in this district, but is rather obscure both at the top and at the bottom, and the 
low ledges forming a promontory which bounds the swannery are not suitable for 
accurate measurement. After some flaggy beds and loose doggers with large 
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Pholadomya comes a hard band with very large and thick f ucoidal markings on 
the surface, 1 ft. 8 in., followed downwards by alternations of soft and brashy 
bands and harder bands for a space of 15 ft. Round the comer of the promontory 
is seen hard nodular material, becoming rubbly below and containing Avicula 
echiriata through 8 ft., beyond which, as the promontory widens, the slabs of 
true Forest Marble are seen. In this series we can recognise the basal bed as the 
equivalent to No. 16 of Radipole, and the overlying series as generally equivalent 
at the two ends. Speaking generally of the deposits, they appear to be divided 
into two groups : the lower is the specially rubbly bed, about 8 ft. in thickness, 
without internal stratification, but characterised by abundant Avicula echinata; 
the upper is an irregular alternation of hard and soft calcareous brashy beds, about 
18 ft. in thickness in all, and containing in one bed or another most of the 
known Ammonites of the Cornbrash of this district. 

In many districts, both in South and North Dorset, whence Cornbrash fossils 
have been quoted, it is not safe to rely upon them in cases where Forest Marble 
occurs in the same quarry, or where the basement bed of the Cornbrash is not 
seen. Those in South-west Dorset records from Punchnowl and Swyre are 
scarcely available, and any from North Hill, Burton Bradstock, and even 
Bothenhampton require great caution. In North Dorset, Rampisham now shows 
only a deserted quarry in Oxford Clay, but any Cornbrash seen there would be 
available. Nearly the same kind of quarry occurs at Melbury Osmond, but 
the base is there said to reach the Forest Marble. This is the case also with 
Corscombe and the quarry at the corner of the road leading up to Closeworth. 
Similar difficulties appear at Hartington, East Coker, Ryme and Yetminster. 
We get into contact again with the stratigraphy at Alveston on the road 
from Sherborne to Holwell. Here a gradient leads down from the Cornbrash 
to the Oxford Clay, the strata dipping at a higher angle. Along the cross-road 
from Alveston to Folke is seen a rubbly mass full of Avmihi echinata^ and in 
the slope leading down to the Oxford Clay are two hard dogger bands with 
intervening soft rubble, eight feet thick in all. These, then, definitely repeat 
the higher strata of the Weymouth district. 

5. Holwell. — This is an important and instructive quarry situated half a 
mile west-north-west of the village on the rise of the road leading to Bishop's 
Caimdle. From it a large number of fossils from the Cornbrash, collected 
by Rev. H. H. Wood, were obtained, which are now deposited in Sherborne 
School Museum. In it the following strata may be made out: 

Ft. in. 

1. Fine brecciated rubble with solid lumps, MacrocephcUitea and Terehrattdse . 4 6 

2. Solid white limestone with autochthonous fossils, Macrocephalitea, etc. 5 

3. Rubbly rock in several indistinct beds, Avicula echinata, Pholadomya deltoidea, 

and Terehratula intermedia .50 
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Ft. in. 


4. Junction bed of shelly shale 


. 2 


a. Hard blue shellj bA.nd 


. 1 


b. Soft ojster marls .... 


. 1 3 


c. Hard band, fissile at the top . 


. 10 


d. Soft shelly material .... 


. 8 


e. Hard blue rock .... 


. 1 4 


Talus to the base of quarry 


say 4 



This quarry has a long face from west to east, the beds as a rule rising 
towards the east. The top bed (No. 1) is in the upper level at the west end 
and No. 2 vertically below it in another level. From this spot the beds, rising, 
form a continuous face, the upper part of which is No. 3. The beds below 
the junction bed (No. 4) are of a different character, more massive, and though 
shelly they are not rubbly. These are taken to represent beds on the horizon 
of the Forest Marble, and not of the Combrash. I cannot make the beds 
below the rubble correspond in thickness with those recorded by H. B. Woodward, 
but, as the face is long and the basal rubble thick, this probably represents 
the characteristic variation of Forest Marble. The fact that a very large series 
of fossils was here obtained by Rev. H. H. Wood, seems to be due to aU the 
beds having been taken as Combrash. Amongst his collection are found numerous 
Gasteropods not kno^vn elsewhere, which have not been here included as Combrash 
fossils for this reason. 

6. Stourton Caundle to Wincaxton. — There are two quarries between 
Bishop's and Stourton Caundle Avith Combrash confined to the top layers, 
and more massive beds below ; they require caution therefore in collecting. 
There were also recorded a quarry at Stalbridpje Weston and others along the 
ridge that runs ind Templecombe to Wincanton. But I could neither find them 
nor hear of them, and conclude they were temporary exposures or even railway 
cuttings. The road sections at Wincanton are peculiar, and their character as 
Combrash I was unable with certainty to recognise. 

7. Frome District. — The neighbourhood of Frome shows the Combrash perhaps 
reduced to its minimum ; it scarcely makes a feature below the flat surface of 
the Oxford Clay. There is seldom more than three or four feet of it, and when 
the rubble of which it is made is extracted, the openings are again closed. 
Such may be spoken of as "shallow openings." There is seldom a chance 
of including any Forest Marble fossils with theirs, for the openings seldom sink 
so far. One such has been made on the north-west of Berkeley. At Boad the 
sides of the two roads leading down from the village to the river show a 
thicker mass of very loose rubble, but the quarry on the west side of the river, 
about half a mile north of the village, is in "blue shelly limestone" and is 
not, therefore, free from doubt. Chatley, whence some of Sowerby's fossils 
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were obtained, is about a mile and a half north-west of Road, and here, opposite 
the lodge, is an overgrown quarry in Forest Marble, but a little further up the 
hill the surface of the ground is strewn with Cornbrash fossils. At Trowbridge 
all the openings are now closed, and those available in 1850 (' Quart. Journ. 
Geol. Soc.,' vol. vi) Jire no longer so, which is unfortunate, for three species of 
Ammonites were recorded therefrom. At Hil})erton all the former openings 
are now covered with market gardens. Probably most of the fossils there 
obtained belong to the Forest Marble. The rocks at Laycock, whence Mr. 
Walton, of Bath, recorded many fossils, are now referred on the survey maps 
to the Forest Marble likewise. But at Westwood there is a broad spread of 
('ornbrash all over tlie village, seen in the roadside banks, especially towards 
the west, where six feet of rubble is shown. At Thingley also, nearer Chippenham, 
there is a shallow opening of the usual type. 

8. At Folly Farm, opposite the ninety-sixth milestone on the road from 
London to Bath, is a very instructive cjuarry showing a long face of considerable 
depth, referred to by E. Hull ('Geol. of Parts of Wilts and Gloucestershire/ 
Geol. Surv. Sheet 3-i). In this the following section is seen : 

I?^. in. 

1. Hard brown denticles of stone (weathered) on the west side only . 10 

2. Brash mixed with clay .08 

3. Broken up, very irregular, brash . 10 

4. More solid brashy limestone .20 

5. More solid limestone, with a base of mingled material full of MyacUes casts 1 

a. Brown laminated carbonaceous clay with drift-wood 

2 in. at each end, increasing at the west to . .22 

b. Shelly layers of Forest Marble with intervening clays characterised by Terebraiula 

maxiUata and lAma cardiiformis . 10 

The most remarkable features in this section are the thinning out of the 
clay Bed a in so short a space, suggesting a local unconformity, and the 
absolute distinction of the fossils of Bed b from those of Nos. 1 — 5. These 
latter alone, which are all of a brashy character and contain abundance of 
AviciUa echinatiiy are taken to represent the Cornbrash, and the quarry is 
considered as a justification for a similar separation elsewhere. The Beds Nos. 
1 — 3 are the most easily broken up and the most fossiliferous, and Nos. 4 and 5 
more solid and less fossiliferous. In the numerous shallow openings of the 
neighbourhood and elsewhere the Cornbrash is sometimes of the character of 
Nos. 1 — 3 and sometimes of Nos. 4 and 5. In the latter case the upper three 
beds have probably been washed away, as, for instance, in the shallow opening 
at Biddestone close by. 

9. Chippknham is a name often used, but there are at the time of writing 
few satisfactory openings, and these are usually only temporary.^ Nevertheless, 

^ Since the above was written one has been opened up. 
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the matrix of most of the fossils is most like that found at Sutton Benger, of 
grey colour with narrow black specks. In this case they are probably Combrash 
specimens, but there is the possibility that when brought from excavations they 
may be taken as Oxfordian instead. 

10. Sutton Bknoku is the name applied to many specimens, but there is no 
Combrash at tlie village itself. It was the homo of Wm. Buy, a well-known 
collector who distributed many fossils obtained by him in the neighbourhood. 
There is, however, a spot in the middle of the area marked Oxford Clay in the 
Geological Survey Map where a clay pit is sunk, at the base of which the Combrash 
is reached. It is on the road to Heath Farm, and the section here exposed is : 



Oxford Clay with an l8-iii. basement bed composed of fragments of shells, mostlj 
Terehratula. 

1. Crystalline solid shell limestone of peculiar brash j aspect 

2. Dark blue brash, weathering brown to the base of the quarry 



Ft. in. 
3 



This last bed corresponds, no doubt, to the usual brash, but it is here seen 
unweathered. It is full of Avicida echhuitn. Below this there are said to be ten 
feet or so of stone-bands, below which is reported salt and then some more stone. 
No doubt some of the fossils recorded by Wright and others have come from this 
pit, as well as some labelled generally Chippenham. 

11. CuiPPENHAM TO Malmesbury. — Between Stanton St. Quintin and Lower 
Stanton there are two deserted quarries showing both Combrash and Forest 
Marble. The one west of the main road to Malmesbury is mamly of the latter rock. 
Another, by the side of the road leading past Lower Stanton, is interesting as the 
locality observed by Oppel. It is not entirely Cornbi'ash. The long section here 
consists of : 

Ft. in. 

1. Hard brown- weathering lenticular band . 

2. Soft yellow brash with few stones 

3. Contorted brash, harder pieces arranged in festoons 

4. More regular brash, with darker and smaller pieces 

5. Solid band .... 

6. Regular brash 

7. Dark blue brash, with argillaceous intervals 

8. Clay and brash mixed, nodular, it weathers light 

a. Soft dark clay with hard Forest Marble band 
6. Solid shelly false-bedded Forest Marble . 

It is from Beds Nos. 7 and 8 that the dark bluish fossils from this locality have 
been obtained, and the Cornbrash must extend downwards at least as far as these. 
The strata below have the character of the Forest Marble. In this locality, 
therefore, the strata are continuous. 

The shallow opening at the sixth milestone from Chippenham, described by 





. 1 
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. 1 
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. 1 
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2 in. 
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8 
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H, B. Woodward, has three feet of loose shelly material, with many small 
echinoderms at its base, with a lenticularly weathering band of hard stone above, 
about one foot. This and an opening at Corston, as also the beds at Hullavington 
Station, are fairly comparable to those at Sutton Benger; but the beds exposed 
at the Bradfield end of the railway cutting seem to belong to the Forest Marble, 
at least in part. 

12. Garsdon and Charlton. — The only locality in these two quarries which 
can be compared to the Cornbrash is in the north-cast corner of Garsdon Quarry, 
where the long face is worked back along the dip, thereby showing higher beds 
than any seen elsewhere : 

Ft. in. 

1. Clays without noticeable fossils. 

2. Loose rubbly mass of calcareous matter with numerous fossils, including 

Macrocephalites and Microthyris lagenMs .20 

Solid limestone for which the quarry is worked to the bottom. 

On turning the south-east corner the dip again appears, and then bedded, soft, 
and almost brashy beds rise from beneath. These are plentifully supplied with 
echinoderms of different species from those above (No. 2). The solid limestone is 
the main bed, and extends into the long worked and now deserted Charlton 
quarry. It doubtless forms part of the Forest Marble, as Tm-eh^atula digona has 
been quoted from it by Prof. J. Buckman. 

13. MuRCOTT. — At a distance of two miles due north from Garsdon, near 
Murcott Farm, there is a shallow opening of the ordinary type which is remarkable 
for the number of Asfarte and Anabacia which it contains. The Forest Marble 
and other beds that should lie below it are seen at a distance of half a mile at 
Ilankerton Field Farm. At Pool Keynes and at Sandy Lane other beds corre- 
sponding to them are mapped as Cornbrash. 

14. Cirencester district was formerly much more fully exposed, but the 
exposures, mostly in railway cuttings, are not now available. The best of them 
from the Midland and South Western Junction Railway south of Watermoor 
was recorded by H. B. Woodward (op. cif.^ pp. 443, 444), who gives the following 
section : 

Ft. in. 

1. Earthy limestone, with an intervening marly clay . .40 

2. Impure marly and sandy clay, with nodular limestones containing Am. macro- 

cephalus and Oatrea flahelloideSy etc. .10 

3. Hard earthy limestone, with few fossils . .30 

4. Earthy limestone and marl, with large ammonite . .10 

5. Earthy and shelly limestones, with seams of marly clay containing Nautilus and 

Avicula echinaia, etc. .60 

Here we find a repetition of the upper limestones Avith MacrocephaUtrs at the 
top and the rubbly form with Avicula echinata at the base, as we have seen at 
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Weymouth. The various members of the Cornbrash are seen scattered about the 
neighbourhood, but their position relatively to the above can only be determined 
by the fossils. Thus there are two quarries on the roads leading from DriflSeld 
Cross to S. Cemey ; that on the northern road is probably high in the sequence as 
containing a species of Ammonite, that on the south may be lower as containing a 

15. Fairford to Woodstock. — In all this flat country the Cornbrash appears to 
be reduced to it>s minimum, and forms a mere surface capping exposed in a series 
of shallow openings, and the fossils are principally composed of the larger and 
rougher sorts. Some of these shallow openings may be seen : between Fairford 
and Hathrop, between Fairford and Southrop, east of Southrop, and on Curbridge 
Down. It forms a capping only to lower strata in quarries at Alvescott, at the 
cross-road west of Shield Farm, at the side of the Woodstock Road near Wliitney, 
probably the locality of Horton's fossils (see p. 19, No. 27), and in the railway line 
at Hand borough. The coral bed of Fairford has already been proved to belong 
to the Great Oolite (see Woodward, oj). cit.y p. 296). 

10. At SHiproN-ON-CHERWELi. ou the Woodstock Branch Railway, east of the 
Banbury Road, is seen a complete section from the Oxford Clay to the Forest 
Marble Clay, of which the following description is given by H. B. Woodward 
(op. cit., p. 44) : 

Ft. in. 

1. Bubbly and fissile marly limestone, with lignite, Waldheimia la^enalis 1 

2. Impure limestones, with lignite, etc. .12 

3. Hani mottled limestones, Waldheimia lagenalis .16 

4. Soft earthy and shelly marl and mottled blue and grey limestone, Avicula 

echinatay etc. .40 

5. Hard bluish limestones with marly patches, Avicula cchitMia, etc. . .20 

6. Fissile marly lieds and tough brown and grey shelly limestone, with Avicula 

echinata and Terehratulu intermedia .20 

Forest Marble Clay, 6 feet, etc. 

The horizon of fossils obtained from the spoil-lieaps when the railway was 
lacing made can only be jiulged from the matrix, Avhich leaATS in some cases room 
for error. MacrocpphdlUes has been recorded from this section, but not from any 
definite position. 

17. KiDLiNOTON, KiRKLiNGTON, AND IsLiP. — The cxposiirc Icnown as Kidlington 
is a now deserted pit by the side of a field path branching off to the north from 
the road leading from the village to the station. Many fossils have been recorded 
thence and may still be found. Woodward's section may still be seen : 

Ft. in. 

1. Rubbly limestone, with Avicula echinuta .40 

2. Grey racy clay .08 

3. Rubl>ly limestone, with Terehr alula in the lower part .30 
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a. Gritty limestone, 6 ins. ~\ 

b. Laminated sande and clajB, 1 ft. [ Forest Marble. 
e. Oolitic limestone, 3 ft. ) 

In this section the basal beds of Shipton-on-CherwoIl are seen, but the under- 
lying Forest Marble has changed, in 2100 yards, from clay to fossiliforous lime- 
stone, and the greatest care is therefore necessary in examining the matrix of the 
recorded foaails. 

At Kirklington tJiere is a very large quarry in the Bathonian limestone, witli 
only a capping of not very fossiliferous Cornbrash, the records of which can only 
lie received with caution. 

At Islip likewise the fossils were obtained from a band of Cornbrash capping 
about five feet of Forest Marble Clay, underlain by Bathonian Oolite, but at the 
date when the fossil.s were collected by Mr. J. F. Wliiteaves a wider meaning was 
given to the name of Cornbrash than is adopted here or generally received. 
Mr. Wliiteaves, however, has kindly informetl me which specimens he remembers 
to have been obtained from the lower strata, thou associated with the Cornbrash, 
so that any source of error may be eliminated. 
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18. Bicester to Bedford. — Two quarries are situated near Bicester Workhouse 
showing rubbly Cornbrash overlying more massive building stone. The farther 
one shows two sections along the sides of a re-entering angle, in which the lower 
beds change, while the upper, with Avlcula echinata, remain constant (text-fig. 1) ; 
thus the Cornbrash rides over a false-bedded section nnconformably. 

At Blackthorn the rubbly Cornbrash is very distinct from the woll-bedded 
Forest Marble strata, and yields many of the characteristic fossils. On the road 
to Buckingham only shallow openings are shown, and at Fringford it is only 
reached at tlie base of an Oxford Clay brickyard. At Akcly brickyard there is 
now a very curious section, greatly affected by faults, the effects of which are haifl 
to realise ; but tlie Cornbrash itself seems to be represented by a limestone 
irregularly packed with fossils faulted between infra-Callovian clay and Great 
Oolite Clay. At Bedford the Cornbrash is only exposed by cutting beneath the 
Oxford Clay. Such was the case in an excavation made for the Midland Railway 
on the south side of the main line. Many fine fossils were thence obtained, and 
some of the stone is now placed in the wall adjoining the entrance to the 
Ampthill tunnel. 
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19. Steventon, Bourne End Bletsoe, and Rushden. — In the first two localities 
the Combrash forms the base of Oxford Clay brickpits, which contain doggers of 
large size such as occur in the south. At Rushden, on the contrary, we see the 
underlying beds in abundance, and the Combrash is everywhere covered; only 
local traces of it can be recognised by the curious matrix of its fossUs. This is in 
.aspect very like the rock at Scarl>orough, and is sub-oolitic in character. A large 
number of fossils were obtained while building was going on. 

20. TiiRArsTON. — The original quarry whence most of the recorded fossils were 
obtained is situated by the side of the Midland Railway station. It is not now 
worked and is somewhjit ol)scured by age. It has been described by Woodward. 
Tliere is now a newer quarry a mile and a half west of the town, opposite the 
Islip furnaces, which may go by the name of Thrapston to save confusion with the 
Islip in Oxfordshire. It shows a freshly worked face of about two hundred yards, 
yielding the following section : 

Boulder clay — derived from the Oxford Clay. 

1 . Hard brashy lime-stone 

2. Loose and clayey brash, with broken shells 

3. Rather solid brash, with Maerocephalites . 

4. Softer brash, with Wcddheimia lagenalie . 

a. Great Oolite Clay, 12 feet. 

b. Massive Great Oolite Limestone, 11 feet. 

Here no confusion between one horizon and another is possible (except in the 
spoil heaps). It may be noted that the Maerocephalites is rather in the upper 
portion of the five feet to which the Combrash is limited. 

21. Barnwell and Oundlr. — On the north side of the village of Barnwell, 
Northants, beyond the Castle, there is a quarry worked for the Great Oolite. 
Tliis is a massive rock, and is covered by about eight feet of blue-black clay. The 
surface of this is bent into a low festoon, having a maximum thickness of about 
two feet six inches, which is filled with a fossiliferous rubble of Combrash fossils, 
with harder bands at the top and bottom. At Oundle there appear to be no 
exposures of Cornbrash : the only quarry in work on the north side of the town 
shows nothing higher than the Great Oolite Clay — the others are all grassed over. 

22. FiNESHADE. — In the railway cutting between Fineshade Abbey and Kings- 
clifFe there is an excellent section giving a complete view of the succession about 
this district, the beds dipping gently to the east : 

Feet. 
Oxford Clay, with doggers widely separate .40 



1. Loose, dark-coloured brash, Alectryonia abundant . 

2. Two courses of purplish massive limestone 

a. Clay ..... 

h. Five courses of Great Oolite Limestone . 



1 
4 

10 
10 
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Thus the Cornbrash is isolated amongst clays. The upper part is here 
characterised by Alectnjonia. 

23. Yaxley or Stilton. — Under one or other of these names numerous and 
important fossils have been recorded, but nothing can bo seen in the district at the 
j)resent time. The fossils were obtained from an opening between the two places 
named, now grassed over, but originally sunk through Oxford Clay till it reached 
hard beds referred to the ^Cornbrash. These do not seem to have been pierced, 
so that it resembles the j)it at Sutton Benger, in Wilts. 

24. Pktkrbououcjh. — Along the sides of the united railways north of Peter- 
borough Station a considerable area of Cornbrash is exposed, three or four feet in 
thickness, but part of it is left as a floor, so that the base is not visible. It is 
probably thicker than when last seen at Fineshade, twelve miles to the west, as it 
spreads over an area at various deviations in the city and extends by the roadside 
as far as Walton. But the best exposure made in the area is near Castor, where 
is a quarry on the west side of Milton Park. Here is seen eight feet of pretty 
solid stone weathering in the usual irregular lenticles. This is said to rest upon 
clay. The rubbly character of the base is not shown, but the higher bed is 
indicated by the abundance of the Macrocephalites in it. 

25. Area nortu of Peterborougu. — In the undulating country north of Peter- 
borough to the neighbourhood of Lincoln numerous Cornbrash localities have been 
quoted, but they are mostly unverifiable at the present day, as was to be expected. 
I have not found in this area any locality yielding a section through the Cornbrash 
so as to show its complete development. All sections are only shallow openings. 
One is seen on the road towards Market Deeping, four miles out of Peterborough, 
behind an Oxford Clay pit. Signs of the Hanthorpe pit, where Terelyratula 
heiitlei/i was first found, are still recognisable. At Quarrington, on this side of 
Sleaford, a road-stone quarry still exists. At Roxholme a typical shallow opening 
is worked while it lasts. At Sudbrook, east of Lincoln, there is still the edge of 
the old working that has yielded so many fossils, and six miles further on a new 
shallow opening has been made, at Walton. 

26. Outliers to the West of the Continuous Range. — The outliers that are 
found near Northampton owe their position to having been let down by faults 
along with the strata on which they rest. In the case of Stowe Ninechurches 
these consist of a complete sequence of beds from the Oxfordian Clays to the 
Upper Estuarine Beds. It is plain from this that the Cornbrash must be 
included. Mr. Beeby Thompson, who first described it, assigns a single bed to 
the Cornbrash, the upper part of which contains characteristic fossils, the lower 
part containing only the demoid forms which are common to more than one 
horizon. This exposure is also remarkable for the last presence of the Forest 
Marble, known by the quality of stone and the presence of vegetable remains, 
and still only demoid fossils — that is, fossils common also to the Cornbrash. Other 
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Cornbrash fossils have been obtoined from well-sinkings at Roade, Woodford, and 
Quinton in the same county, known by their sequence in a vertical succession 
between two clays. 

27. Near Appleby. — At the Appleby Station (Lincolnshire) there are now 
only banks to be seen with stone at the base, containing loose fossils of no definite 
character. At a lower level on the opposite side of the roail is a deep clay pit, 
and at a higher level there ai-e large masses of sand, which may either be Kellaway 
Sand or derived from it by drift agencies. The lower clay must be " Great Oolite 
Clay," " perhaps forty feet thick," but there are no exposures of the Cornbrash 
between. It may be assumed, therefore, that the Cornbrash is very thin here, 
and that it " occupies the surface of the ground," or rather did so before it was 
removed from where the station now stands. 

Between Thornholme Priory and the old river Ancholme there is another area 
where excavations have been made in the level surface. In the sides of these 
excavations, now filled with water, a foot or two of rubbly Cornbrash is seen 
resting on a dark clay, which holds up the water. The Cornbrash is not very 
fossiliferous, but the underlying clay is full of small oyster fragments, apparently 
0. suhragulosdy heaped together by the entrance of new conditions. 

It will be noted that were it not for artificial openings neither of these 
exposures would be known. When, therefore, elsewhere, as farther south or 
across the Humber in the South of Yorkshire, no Cornbrash is known, the reason 
is just as likely to be lack of artificial openings as absence of the stratum itself. 



Yorkshire Localities. 

28. Stonecliff Wood. — The succession of the Jurassic rocks on the south side 
of the Pickering Valley synclinal is less easily followed than on the north. Never- 
theless we have from the pen of Mr. Hudleston a very clear account of what is to 
be seen in StoneclifE Wood (* Proc. Geol. Assoc.,' vol. iii). The beds No. 8 of his 
section, called the Stonecliff Wood series, consist of three parts, viz. : 

Feet. 
1 (c). "A perfect mass of fossils " . .7 

2. " Loosish red and white sand " . 1&-20 

3 ((i). "Hard fossiliferous band" .2-3 

No. 1 is followed after a short interval by Kellaway (?) Sand, and that by the 
Oxford Clay. From the observed character and relations of the Cornbrash else- 
where, we should have no difficulty in recognising the Bed 1 (e) as its repre- 
sentative, unless the fauna forbade it. There is, however, no Macrocephalites or 
other Ammonite recorded in any bed, but Triyoiiia signata is recorded, a species 
which nine years later Lycett (' Suppl. Brit. Foss. Trigoniae ') recognised as 
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occurring in Yorkshire only at Cloughton, near Scarborough, though Wright 
had already recorded it from the Corn brash of Scarborough. 

29. S(^ARB0R0UGii. — The Cornbrash is here no longer to be seen. A solitary 
block of it amongst the tUhris on the north side of the Castle was all I could 
recently find. In Bean's days (1838) he described its range as easily observed; 
and in Wright's time (18G0) ho states "the rock has been worked out and will be 
shortly covered up." When I first knew the locality the shore was largely strewn 
with its blocks, mingled with those of the Kellaway rock — now there is a roadway 
over all. We are, therefore, entirely dependent on the past. Fortunately the 
matrix, of purplish oolitic aspect, is very distinct from the only other fossiliferous 
zone here, the yellow Kellaway Sandstone, and when recognised is absolutely 
decisive. The fossils here have one great advantage over almost all localities in 
the south : they are autochthonous, and not mixed with any deposit made during an 
earlier epoch. 

30. Cayton Bay. — In this btiy the position and composition of the Cornbrash 
are perfectly clear. At the north end it is faulted and spread out on the 
foreshore, but at the south end the following section is seen : 

Kellaway Sandstone in the cliff — 

Ft. in. 

1. Shales with Avicula bramhuriensis, Crustacea, and Macrocephalites .80? 

2. Hard shalj band full of Ostrea marshii on the surface .08? 

3. Hard ferruginous dogger band, with MacrocephcUitea forming a strong scar 10 

4. Soft grittj rubble bed full of broken shales .08 

a. Pale clay with a sharp boundary above and no sign of a fossil. 

The inclusion of the Avicula'shales with the ordinary fossil-bearing masses 
below is justified by the occurrence of Macrocephalites in them, and confirmed by 
the overlying rocks containing the three characteristic Ammonites of the next zone, 
vwdiolarisy koemgij and gowerumusy but when this development is compared with 
that at Weymouth we learn the variation of lithological characters in general. 
Here the upper part of the Cornbrash is shale, at Weymouth largely limestone ; 
while the overlying beds are here of sandstone, at Weymouth largely clay. 

In this locality the bed here included with the Kellaway rock, being seen 
in situy has not always been distinguished from the Cornbrash, but it is darker 
in colour, with lighter oolitic grains, and the fossils are not always identical. 
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CHRONOLOGICAL LIST OF WRITINGS RECORDING SPECIES OF 

FOSSILS REFERRED TO THE CORNBRASH. 

The following list comprises those writings which are original authorities for 
the occurrence of fossils in the Cornl)rash, whether figured, described, or named 
only, whether recorded before or not, whether rightly assigned to the Cornbrasli 
or not, but not those which deal with corrections of nomenclature only or merely 
(juote the lists of others. The numbers in brackets at the end of each item indicate 
the number of supposed additions to the fauna made by each. 
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DESCRIPTION OF THE FAUNA. 

VERTEBRATA. 
Class REPTILIA. 

The remains of reptiles from the Combrash are not numerous, the rubbly 
nature of the deposit not being suitable for their preservation. The following 
is a list of the records of this class that have hitherto been made.^ 

* Giinoliosanrus bi'evior. * Steiieosaurus stephani (48). 

* Megalosaunis hucklandi (62). *Teleosauru8 svhvlidens (39). 

*Sten€08anrn8 hontilieri (37). 

Cimoliosanriis hrevior. — The entry of this Kimeridgian type of Plesiosaur 
as a Cornbrash fossil seems to have originated in an error. The name is 
entered as Kimeridgian in Lydekker's * Catalogue of the Fossil Reptilia, etc./ 
Pt. IT, p. 243, and on the same page are entered some vertebrae as " specifically 
indeterminate," one of them being stated to be from the Cornbrash of Stilton ; 
but the two entries have no connection with each other. 

Mecjahsanrvs hiicMandi. — In the British Museum, No. 47,169, there is a 
trunk vertebra said to be " from the Cornbrash, locality unknown." It is " pro- 
visionally" referred to this species (see Lydekker, *Cat. Foss. Rept.,* Pt. I, 
p. 161). It has no matrix and the only guide to its origin is that it formed 
part of the Sharp collection. This is not considered sufficient authority for 
the horizon of the fossil beipg Cornbrash. 

Steneosaui-vs houtUiein. — With regard to this name we have the following 
information (A. S. Woodward, *Geol. Mag.,' Dec. 3, vol. ii, p. 501, note): 
" Under this name M. Deslongchamps (* Notes Paleont.,' p. 230, pi. xvi, fig. 2) 
mentions a plaster cast of a skull and mandible from the Combrash near Oxford 
received from the Bristol Institution, and labelled Crocodilus oxonieiisis Cony- 
beare. . . . But Mr. Edward Wilson ... is unable to discover any such 
label in the collection and the present whereabouts of the original specimen 
seems to be unknown." Nor is it mentioned under either name in Phillips* 

^ In the following lists an asterisk denotes that the name is included in either or both of the 
lists given by H. B. Woodward and Fox-Strangways in the * Mem. Qeol. Surv.' The numbers in 
brackets refer to the foregoing list of publications. Names printed in capitals denote those which 
are adopted, those in italics those which are rejected. 
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' Geology of Oxford.' It will be necessary to wait for further information 
before admitting this into the known Cornbrash fauna. 

Steiieosaiirus stephcmi. — The specimen on which this record is founded was 
obtained from a quarry at Closeworth, in Dorsetshire. It is now in the British 
Museum, where it is labelled as from the Cornbrash and catalogued as such 
by Mr. Lydekkcr (Pt. I, p. 114). But the matrix does not resemble the ordinary 
Cornbrash in that district. On inquiry of the discov(U'er of the fossil, the 
late Mr. Mansel-Pleydoll, he kindly informed me that the specimen was extracted 
by the fossil-collector, Mr. Reynolds, who gave him the following account of 
the quarry, now grassed over, in which it was foimd, 

I?^. in. 
Cornbrash .0 4-9 

Earthy matter .20 

Kubbly ragstone . .10 

Solid, dark, cream-coloured beds 3 6 

It was in this last bed that the steneosaur lay, and the matrix of the fossil 
corresponds with the description. The three ocerlyiiuj beds also correspond to the 
usual Cornbrash, and a considerable thickness of stone similar to the fourth bed is 
seen on the opposite side of the valley near Yetminster, underlying the Cornbrash. 
I conclude, therefore, that the fossil in question was not obtained from the 
Cornbrash as here restricted. A steneosaurian vertebra, in the Sherborne Museum, 
found at Stalbridge Weston, and included amongst Cornbrash fossils, is in the same 
position as this — its horizon is doubtful. (See locality 5, Holwell.) 

Teleosaurus sidjulide)is. — This entry is founded on the following extract from 
Phillips' * Geology of Oxford,' p. 244 : " Teleostmii-us svJ/idideiis Phil. G. O. 
Enslow Bridge, Kirklington Station Quarries, C. B. KidUngton." However, on 
p. 184 of the same volume it is stated that teleosaurian teeth were found in the 
Great Oolite at Kidlington, but nothing is said about Cornbrash. None are found 
so labelled in the Oxford Museum, but the lower part of the quarry at Kidlington 
is composed of beds below the Cornbrash, which contain reptilian bones (see 
locality 23). On those grounds it is not safe to assume that the crocodile known 
imder the above name survived into Cornbrash times. 

From this it would appear that there is no available evidence that any one of 
the reptiles hitherto recorded belong to the Cornbrash. 



Order SAUROPTERYGIA. 

Family Plesiosaubid^. 
Liopleurodon feroz, Sauvage. Plate I, figs. 1, 2. 

1873. Liopleurodon ferox, Sauyage, Bull. Soc. Geol. France [3], vol. i, p. 378, pi. vii, fig. 1. 
1880. Polyptychodon ferox, Sauvage, loc, cit., vol. viii, p. 544. 
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1880. PlioMurus ferax, Lydekker, Geol. Mag. [3], toI. v, p. 363; and Cat Brit. Foes. Bept. B. M., 

vol. ii, p. 145. 
1890. Pliosaurus ferox, Ljdekker, Quart. Joum. Geol. Soc., vol. xlvi, p. 50, pi. v. 

SIciatype of species.^ — Described thus, /. c. : " At the base of the enamel the 
two diameters of the tooth are as 15 to 13. The root is entirely smooth and 
conically hollowed at the base. The enamelled portion is rather strongly curved 
and divided into two parts by a ridge extending to the summit on the anterior and 
posterior diameters. A strong ridge is also seen on each of the lateral faces, which 
continues the whole length of the enamel. The external face is divided into 
two by a strong keel reaching the summit ; otherwise it is ahnost quite smooth. 
Elsewhere there are strong keels on the inner side, reaching various distances 
towards the summit." From the lowest zone of the Oxford Clay of Le Wast, 
near Boulogne. 

Descnption. — Two teeth from the Cornbrash of Rushden showing the charac- 
teristic matrix are referred to this species. They do not agree absolutely with the 
above type, but more closely resemble specimens from the Oxford Clay of Peter- 
borough which have been referred to it, being there associated with more typical 
forms. In the specimen figured in PL T, fig. 1 the section at the base of the 
crown is nearly circular, and the conical form is very regular ; the fine ridges of 
the enamel proceed directly towards the summit, without showing the twist seen 
in more typical forms. The longitudinally convex side has very few ridges (7), 
and these not continuous. It is bounded by a continuous ridge on each side. 
The concave part has twenty-four more ridges of various lengths, but none 
especially central as in the type, and all are weak, giving a smooth aspect to the 
whole. In PI. I, fig. 2, the ridges are somewhat stronger and more numerous on 
both sides but have no twist. 

As we have only the teeth for examination, they are not sufficient for dis- 
cussing the genus of the whole animal, for which reason a temporary name, 
Liopleurodon, was given them by the author ; at a later date he decided it was a 
Poh/jytychodon. The teeth certainly agree better with Owen's definition of the 
latter genus, and disagree with his definition of Fliosaurns^ so that as far as the 
teeth are a guide the name last adopted by Sauvage should be right. The asso- 
ciated bones, however, in this country have led to their being placed in Pliosaurus. 
If then the bones do not justify the use of the name PolyptychodoTi, neither do the 

1 If the original detinition is defective or deals with a part only, the specimen is what may be 
called a bkiattpe (shadow- type), subject to the laws of priority, but if it be erroneous in any essential 
respect it ceases to be the definition of a real species at all, and by the same laws is barred from use. 

Type-specimens being the only ultimate units of fact, the union of associated specimens with them 
into a species and the union of several such species into a genus are matters of more or less certain 
inference only, which will naturally vary. Hence the bulk of the synonymy, long lists of which seem 
to me to be often little more than the substitution of one man's inferences for another^s without 
reasons assigned. 
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teeth justify the term Pliosaurmy and we must fall back upon the first name used 
as non-committal. It may be that the want of twist or some other peculiarity 
of the enamel ridges may indicate as much as a specific difference from the Oxford 
Clay examples. 

DistHbution. — The two specimens from Rushden are in the Northampton 
Museum, and a small tooth from Kidlington in the collection of Mr. E. A. Walford 
may also belong here. The numerous fine specimens from the Oxford Clay of 
Peterborough are on almost exactly the same horizon as the type, but the Corn- 
brash is somewhat below that horizon. 

Vertebra of Mursenosaums. Plate I, fig. 3. 

The specimen thus interpreted is from Rushden, and contains in its neural canal 
some characteristic Cornbrash matrix. It is from the middle portion of the dorsal 
region. {See Seelej^ * Q. J. G. S.,' vol. xxxiii, p. 545.) The centrum has the shape 
of a short dice-box, but is least concave longitudinally along the base ; diameters 
46 mm. transversely and 37 mm. vertically. The articular surface is slightly 
concave in the peripheral portion, but round the perforated centre is a low, 
irregular swelling : on the lateral surface is seen on each side a vascular entrance. 
The neural arch is entirely united to the centrum, so that the vertebra is full 
grown. The canal is large, somewhat triangular in shape. A peculiar feature is 
seen on the upper surfaces of the anterior zygapophyses, which are hollowed out 
somewhat deeply in the antero-posterior direction for articulation with the 
preceding vertebra — apparently limiting the principal motion to a vertical one. 

These features, particularly the articulation, seem to recall so much those 
described by Professor Seeley in Mursenosam^cs (* Q. J. G. S.,' vol. xxx, p. 197), and 
the general build of the whole resembles so much that of Grt/ptocleidus oxonieiisiH as 
exhibited in the complete skeleton in the British Museum, and as drawn by 
Professor Phillips (* Geol. Oxford,' p. 309), which is regarded by Professor Seeley 
as representing a sub-genus of MurdBiiosatmiSy that we seem justified in going so far 
as to say that this specimen belongs to that genus. 

Dist)nbi(tion. — Besides this Rushden specimen, which is in the collection of 
Mr. J. F. Walker, there are vertebrge in the York Museum of which no more can 
be said than that they are Plesiosaurian. 



Humerus of Plesiosaurian. Plate I, fig. 4. 

In the Leckenby Collection in the Sedgwick Museum there is a specimen of the 
right humerus of a Plesiosaurian not actually labelled as from the Cornbrash, but 
showing the peculiar dark tint usual to fossils from that bed in Yorkshire, and 

4 
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perhaps to be correlated with the vertebra mentioned above. Only the distal half 
is preserved : it has an elliptic cross-section throughout, the axes of which change 
from 38 mm. X 31 mm. in the centre to 109 mm. x 23 mm. at the distal end. In a 
transverse direction the distal outline is imif ormly curved with a sagitta of 24 nmi. 
(in 109). The posterior outline being the most curved, the greatest thickness is 
nearer the anterior side. 

Specimens such as this are of comparatively little value by themselves palaBon- 
tologically, but they are of great interest as showing that the Reptilia of the 
Combrash mainly belonged to the great marine family that frequented the 
Oxfordian seas. 



Order GBOGODILIA. 

Family Teleosaurid^. 

Genus MACHIMOSAURUS, v. Meyer. 

This genus is defined by its author (* Neues Jahrb./ 1837, p. 560, where it is 
misprinted " Macirimosaurus," an error corrected in 1838, p. 415) as "a saurian 
with strong, obtusely conical, and closely striped teeth," which is insufficient 
without his reference to Romer ("Ichthyosaurus," *Verst. N. D. Ool.-gebirges,* 
p. 12, pi. xii, fig. 19), who describes a tooth as "thimble-shaped, covered with 
about 100 fine, sharp, close-set longitudinal folds, which are wrinkled at the 
summit." This defining description is of a specimen from the " Portland Stone,** 
meaning thereby Pterocerian or Virgulian of Kahlenberg, Hanover ; so that the 
genus is an Upper Jurassic one. 



Machimosaurus rigauzi, Sauvage. Plate I, fig. 5. 

1879. Machimosaurus rigauxi, Sauvage et Licnard, Mem. Soc. Gcol. France [3], yoI. i, 

no. 4, p. 4. 

Siciatype. — " The teeth have their enamelled portion adorned with fine and 
close striae, replaced on both faces about the middle of their length by undulating 
vermiculate lines, following towards the summit, which is, as it were, guilloched, 
the lines being a little stronger and less crowded than those at the base of the 
tooth. Between the principal striae at the base are intercalated some which rise to 
a feeble height. The lateral angles are marked, especially in the upper third of 
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the tooth, by a slightly trenchant crest to which the lines on the enamel converge." 
From the Combrash of Le Wast, near Boulogne. 

Description. — A single tooth in the collection of Mr. Walford is referred to this 
species. It has a very polished surface ; the diameter at the base of the enamel is 
13 mm. and the length 27 mm. Its section is circular, and it is slightly curved — 
160 very fine ridges may be counted at the base. These are discontinuous, and 
fresh ones, fewer in number, take their place, nearer the apex, being about 75 half- 
way up. Where the curvature begins to increase near the apex the ridges become 
very short, irregular in outline, and join here and there to their neighbours. The 
median line of the curved surface is raised on both sides into a larger crest, com- 
parable, however, with the rest ; it commences half-way up, and becomes stronger 
as it crosses the apex. The smaller ridges, as long as they remain hnear, converge 
to it at their upper end, but do not join it. 

It will be seen that this tooth is in absolute agreement with the type, but the 
small details of ornament which separate it from the species called M. intefTuptus^ 
found in the Kimeridge Clay of the same locality (Sauvage, M. S. Gr. F., ser. 2, 
vol. X, no. ii, p. 51, pi. iii (vii), figs. 7, 8) are such as might well be due to 
difference of development in the jaw of the same species, in which case the latter 
name would have the priority. 

Distribution. — The only specimen is from the railway station at Handborough. 
It may be well to note that other species of the same genus from the Stones- 
field Slate are represented in the British Museum. 



Class PISCES. 

No skeletons of fishes are known from the Combrash, not even any naturally 
associated hard parts, all the fossils of the class consisting either of teeth or spines. 
The following have been recorded : 

*ASTERACANTHUS ACUTUS (15, 63, 65). *StROPHODUS MAGNUS (42, 62, 65). 

* — oimatissimus. * — rigauxi (60). 

* — vetrucosus (42). * — subreticulatus (42). 
*Pycnodus Bncklandi (42). * — tenuis (63, 65). 

Asteracanthus ornatissimus . — The entry of this fish represents the belief that 
certain teeth belonged to the type called Strophodus suh'eticulatuSj and that this 
type belonged to the spine thus named. The same teeth have been otherwise 
determined as Strophodus tenuis^ and if this be accepted the spine theoretically 
belonging to the other tooth is lost with it. Only one spine is known. 

Asteracanthus verrucosus — an erroneous determination of the identical spine 
called Asteracanthus acutus. 

Strophodus subreticulatus teeth are now determined as S. tenuis. 
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Order SELACHII. 

Family CESTBACiONTiDiE. 
Gemts ASTERACANTHTTSt Agassiz. 

Asteracanthus acutus, Agassiz. Plate I, fig. 6 (ij b. 

1837. Asteracanthus actUuSt Agassiz, Poiss. Foss., vol. iii, p. 33, pi. viii a, figs. 1, 2, 3. 
1889. Asteracanthus actUus, A. S. Woodward, Cat. Foss. Fishes, B.M., vol. i, p. 313. 

SJciatt/jye. — The following is the definition of Agassiz (modified, in square 
brackets, by A. S. Woodward) : " More arched and decreasing more rapidly 
towards the point than A. ornatissiimis. The tubercles are arranged in two 
strongly marked series and continue to the end of the ray. They are a little 
elongated in the direction of the ray; those of the anterior border are largest. 
Their base forms longitudinal ridges. One of. these ridges at the anterior end 
projects on the middle line of the ray [is keeled], hence the name. The posterior 
surface is not so flat as in A. oniatissimits ; its centre already rises above the 
posterior furrow and rises still higher towards the end of the ray. On this surface 
are seen two rows of [large] stained teeth [tubercles] pretty distant from each 
other at their base, but approaching each other as they rise [arranged in close 
series]. The inner cavity is considerable and extends nearly to the point of the 
ray." " From the clay above the Cornbrash on the borders of the Ouse ; at Castle 
Mills, near Bedford." It has not been seen. 

Description, — One specimen only of an Asteracanth spine has been obtained 
from the Cornbrash. The type of A. acutus not having been found, no direct 
comparison can be made, but so far as the above description goes this specimen 
agrees with it. It is broken at both ends, but extends for a length of 120 mm., 
and has a breadth (partly by squeezing) of 25 mm. The anterior (convex) outline 
has a radius of curvature of 270 mm. The ray is divided longitudinally into an 
anterior ridged half and a posterior irregularly convex smooth half. The anterior 
part is raised into 1 ribs, each of which has elongated tubercles, decreasing in size 
distally and posteriorly. Each tubercle has a raised rim round its base, and 
consists of a ridged cone, the ridges of which, when worn, show the underlying 
material in the form of a white star, usually 5-sided. The anterior ones are in 
definite rows, but the posterior are more irregular. The intervening substance is 
furrowed longitudinally, the furrows being perforated with deep depressions. The 
middle line has tubercles like the rest proximally, but for the great part, distally, 
the intervening substance, with its furrows and perforations, rises into a triangular 
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ridge. The posterior half of the spine has a number of tooth-like projections, 
curved in the proximal direction and polished on the distal side. They seem to 
stand irregularly, but actually occur in a series of oblique pairs, with a zig-zag 
median line running between the members of each pair. This species differs 
from Ast. wastensis^ from the Combrash of Boulogne, in that the latter has no 
tubercles throughout distinct (see Sauvage, *Bull. Soc. G&)1. France,' ser. 3, 
vol. viii, p. 454, pi. xiv, fig. 5). 

Disfribution. — This specimen is in the British Museum (no. 47131), and was 
obtained from the Sharp collection, being recorded by Sharp as Asteracanthus 
verrucosus and stated to be obtained from the Cornbrash at St. Botolph's Bridge, 
Peterborough, probably from a railway cutting now grassed over. No such spines 
are known from the Great Oolite, and the type comes from the clay overlying the 
Cornbrash at Castle Mills east of Bedford. 



Gemis STROPHODUS, Agassiz. 

This genus was foun led for teeth only (' Poissons Fossiles,' vol. iii, 1838), 
some of which were separated by Sauvage as Gurtodus (' Cat. Poiss. Foss. 
Boulonnais,' p. 53, 1867). These names are regarded only as temporary by A. S. 
Woodward, the teeth definitely found associated with Asteracanthus appearing under 
that name only. The teeth are said by Agassiz to be " elongated, more or less 
reticulated and truncated at the ends, showing a torsion in the direction of the 
long diameter, more or less elevated in the centre or at one end, reticulated on the 
surface, but without any elevated crest in any particular direction, root flat 
and broad." In the specimen figured by Owen, however (* Geol. Mag.,* 1869, 
vol. vi, pi. vii), it is seen that Strophodonts are of different shapes in different 
parts of the mouth. The innermost row (1) is smaller and more elevated 
than the second (2), which is larger and more irregular in shape, while the 
other two outermost (3, 4) are the largest, longest, and flattest. These are 
succeeded by smaller series of teeth running transversely. There may be also 
a symphysial set of teeth of quite a distinct shape in one of the jaws. The 
ornament of the enamel, however, seems to be of the same general type 
throughout. Thus, the genus Gurtodus, founded on the difference of shape — 
inflated instead of twisted longitudinally — ^loses its significance. 



Strophodus magnus, Agassiz. 

1838. Strophodus magmcs, Agassiz, Poiss. Foss., vol. iii, p. 126, pi. xviii, figs. 11 — 15. 
1889. — — A. S. Woodward, Cat. Foss. Fishes, B. M.. p. 315. 
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SlciatjqiP. — " The teeth are distinguished solely by their generally more 
stumpy form, and by the fineness of the surface-pores of the crown, which is 
only just reticulated near the edges, and by the folds being finer and closer than 
those of the other species." This definition is supplemented by A. S. Woodward 
in distinguishing the different series. In the most posterior series the teeth 
are small and oval, with very coarse superficial reticulations. In the fourth 
they are relatively broad and flat; in the third somewhat longer, the postero- 
lateral angle gently upturned and the anterior third slightly bent forwards 
and downwards ; in the second they are broadest posteriorly, with an abrupt 
hinder margin, the antero-lateral angle produced and the postero-lateral angle 
rounded; and those of the first series are still smaller and apparently shorter. 

Description. — It will be seen that species of Strophodont teeth are very 
difficult to be distinguished by their shape ; reliance must be placed on the character 
of their ornament and reticulations. In many cases they are not to be dis- 
tinguished from those from the Stonesfield Slate. Some of them belong to one of 
the later series of teeth and some to those of the earlier ones. 

Distribittion. — Of these teeth, twenty-two are from St. Botolph's Bridge, near 
Peterborough, in the Sharp collection now in the British Museum, of which 
thirteen belong probably to series 1 and 2, and the remainder to series 3 and 4 ; 
also from Rushden and Shipton-on-Cherwell ; from Polebrook ; and from 
Thrapston and Stowe in other collections. That is to say, they only occur 
where the Cornbrash is underlain at no great distance by calcareous rocks 
from which they might have been derived, which is rendered not impossible 
by their abundance in the Xeocomian beds in a remanie form. 



Strophodus tenuis, Agassiz. Plate I, figs. 7 o^ />, 9. 

1838. Strojiliodus tenuisy Agassiz, Poiss. Foss., vol. iii, p. 127, pi. xviii, figs. 16 — 25. 
1889. ~ — A. S. Woodward, Cat. Foss. Fishes, B. M., p. 317. 

Skiatype, — This species of tooth differs from S. macjims by being slender and 
elongated and having a tendency to rise into a protuberance in the posterior por- 
tion. Though smaller than S. magims^ its surface has a less delicate reticulation 
and the pores are more masked. The elevated anterior teeth have their ends 
much pushed in. According to A. S. Woodward, the first three rows of teeth are 
all much arched, and the superficial coronal ornament is as in 8. magmis^ except 
the anterior teeth. The hindermost teeth are small and oval, those of series 4 
gently rounded; those of series 3 are much longer, the crown raised towards 
the anterior end and bent downwards and forwards in front; those of series 2 
are much elevated mesially, slightly keeled and narrowed at each extremity; 
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those of series 1 strongly arched, the apex of the crown being a blunt point, 
and the longitudinal keel prominent. 

Bktrihition. — There are six convex teeth from Peterborough district from 
the Bnniskillen collection in the British Museum, and a large specimen from 
Botolph's Bridge in the Sharp collection, with five others from the same collection 
in the Sedgwick Museum. Partly on account of its corresponding size, S. tenuu 
is supposed to represent the teeth of the same animal as that to which Astera- 
canthus acutus belongs. 



Strophodus rigauxi, Sauvage. Plate I, fig. 8 a, b. 

1867. Curtodu8 rigauxi^ Sauvage, Cat. Poiss. Second Boulonnais, p. 53, pi. iii, fig. 7. 
1887. Strophodus rigauxi, Platnauer, Yorks. Phil. Soc. Eep., 1886, p. 36, figs. 1, 2. 

SJciatype. — The single tooth which served as type is described as oval and 
raised in the centre, the reticulations radiating from the highest point, arranged 
like a lozenge on the higher parts, but becoming more elongated on the sides. 
From the Bathonian of Marquise. At the time of this description the Cornbrash 
was included locally with the Bathonian. 

Description. — The tooth described by Platnauer comes from the Cornbrash on 
the north side of Scarborough Castle. It is of small size and has a coarsely 
reticulated, not much raised, crown, though it differs from the type in shape. It 
is, no doubt, one of the posterior series and may be a distinct type. It is referred 
by A. S. Woodward to S. magnus^ but though the posterior teeth of that species have 
coarser reticulations than the more anterior, yet they do not approach the coarse- 
ness of S, Hgauxi, and this coarseness appears to be of more significance than the 
shape. It is to these higher beds that we have to go to seek an analogy, as in 
8. reticulata. It also resembles very closely the posterior tooth figured by 
A. S. Woodward in *Ann. & Mag. Nat. Hist.,' ser. 6, vol. ii, pi. xii, fig. 4, as 
belonging to A. orimtissimus^ var. flettonensisy from the Oxford Clay of Peter- 
borough. In any case it is desirable that it should be recognised as the only 
tooth of Stroplwdus occurring in Yorkshire. 



32 FAIT^A OF THE COENBEASH. 



Ch^der AGTINOPTERYGII. 

Family Pycnodontid^. 
Genus MACROMESODON, nov. 

The genus Mesodon was founded in 1851 by Wagner on teeth which the author 
defined as "long oval, with the surface superficially hollowed in a longitudinal 
direction and with the slope of the hollow finely furrowed." The name Mesodon 
referred to the teeth occupying a middle position in this respect between Gyrodus 
and Pycnodns. It was found, however, when complete fishes were obtained, that 
the Jurassic Pycnodonts were in many respects quite distinct from the Tertiary 
Pycnodont, and the name Pycnodns was therefore confined to the latter, and 
Mesodon to the former. The above quoted definition is not, however, the prin- 
cipal diagnostic of these Mesozoic forms, and it is therefore fortunate that a new 
name is required according to priority, since the name already suggested was 
preoccupied by Eafinesque in 1831 for a member of the Helicidae, and is actually 
in use. That suggested refers to the large size of the central vomerine teeth, 
and the genus may be thus defined : 

Teeth smooth and with feeble indications of rugae; vomerine teeth arranged 
in five longitudinal series, the lateral pairs being often irregular; splenial den- 
tition comprising one principal series of teeth, with three or more outer series 
and one or two inner series, usually irregularly arranged. 



Macromesodon bathonicus (Sauvage). Plate I, fig. 10. 

1880. Mesodon bathonicus, Sauvage, Bull. Soc. Gtiol. France [3], vol. viii, p. 627, pi. xix, fig. 1. 
1867. Pycnodus affinis, Sauvage, Cat. Poissons Fomi. Second. Boulonnais, p. 15, pi. ii, fig. 6. 

SJciatype. — This is a vomerine bone with the teeth in position, so far as pre- 
served. " Four teeth in the principal range, of large size, transversely elongated, 
a little larger on the outside than on the inside, hinder teeth a little more than 
twice as broad as long, the anterior teeth a little narrower. The internal range 
is furnished with five teeth, practically oval, small, 2-3 mm. diam. These teeth 
show in their centre a mammillated surface surroimded with irregular folds 
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radiating from the centre. The teeth of the outer range are nearly round, 
smooth, and larger than the inner." It may be added that the figure shows that 
the central row of teeth are quite smooth and much larger than the others — 
IGmm. X 7^ mm. The type is from the Great Oolite of Marquise. 

DescHption. — The teeth referred here to this species are remarkable for 
their size, being about 12 mm. by 8 mm. They are oval in outline and their 
uniformly convex surface of elliptical transverse section is quite smooth and 
shining. On the strength of isolated teeth it is very speculative to refer to any 
definite species, but in this case the size is so exceptional in comparison with 
that of the side teeth that the speculation seems justified. 

Distribution. — The specimens have all been obtained from St. Botolph's Bridge 
cutting, near Peterborough, now grassed over. There are a considerable number 
of them in the British Museum, and more in the Sedgwick Museum. It does not 
seem impossible that these may have been derived from lower beds in the cutting. 
I have not been able either to verify their occurrence in the Cornbrash nor, on the 
other hand, to find anything to throw doubt on it. 



MOLLUSCA. 
Class CEPUALOPODJ. 

Ordei' NAUTILOIDEA. 

Family Nautili d^e. 

Genus NAUTILXJS, Breyn. 

1732. Breyiiius, Dissertatio physica de Polythalamiis. 

Amidst the numerous changes that have taken place in recent years in the 
subdivision of the Nautili, those in Cornbrash times have been left intact under 
the original title. The following are the species up to the present recorded as 
occurring in the Cornbrash : 

*N. baberi (44). N. inflattts (23, 27). 

*N. hexagonus (28). N. Ivieatus (24). 

N. TRUNCATUS (23). 

N. baberi is recorded with a ? from Bourn, but as no specimen so labelled is 
found in the Museum of Practical Geology, or elsewhere, it may be passed by. 
N. hexagonus is Wright's determination of a Scarborough fossil, labelled by 

5 
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Bean " N., imperfect," and, though listed, has not been recognised in any Yorkshire 
specimen, unless it be represented by the only Nautilus in the Leckenby Collection, 
which resembles it somewhat, but is nevertheless otherwise placed. 

N. inflatus is recorded by Professor Buckman from Fairford, and by Mr. Horton 
from Witney, but the corresponding specimens have not been discovered. Never- 
theless, as the species is quite distinct from others recorded, and as under the 
name N. subinflatns Messrs. Foord and Crick have recognised a species from the 
Inferior Oolite below and from the Upper Oxfordian above, it is quite possible that 
a similar form might occur in the intervening stratum, and these records be the 
only indication we have of it. 

N. Uneatus is recorded by Hull from the Witney district, but no corresponding 
specimen is to be seen ; we cannot therefore say what species was intended. As 
the general aspect is not far removed from the young of N. truncatuSj and the 
latter also frequently shows the median or " normal " line, it is not improbable 
that the latter species was intended. 



NantiluB troncatuSy Sowerby. Plate II, figs. 1, 2. 

1816. Nautilus truncatus, J. Sowerby, Min. Conch., vol. ii, p. 49, pi. cxxiii. 
1900. — ~ a. C. Crick, Geol. Mag. [4], vol. vii, p. 514. 

Not **N. trvncatus Sow.," D'Orbigny, Terr. Jur., pi. xxxix. 

Tj/pe. — "Thick, flatted, plain, umbilicate, back flat, mouth elongated, four- 
angled, sipliuncle nearest to the inner margin of the septum. Thickness rather 
less than half the diameter. The sides are rather conical than even. Mouth 
above half the diameter of the shell, long, narrowest toward the back, siphuncle 
oval. Septa very numerous, not recurved towards the umbilicus." In the 
British Museum with Sowerby 's shells, numbered 44117a. It is stated to have 
come from the Lias of Keynsham, but this is not the case. Mr. Crick has 
shown {L c.) that no such fossil is known to the collectors of that district, and 
that the matrix resembles that of the Cornbrash and contains several fossils 
which are characteristic, at all events, by their association, of that horizon. 

Descriplion. — Specimens of this species occur of various sizes, some being 
very large. As an example of the large form assumed, we may take the specimen 
figured in PI. II, fig. 1. This has a diameter of 350 mm. ; the last half is body 
whorl, and the rest contains 17 chambers, the last two being narrower. The 
rate of increase, both as to diameter and thickness, is in the ratio of 76 : 100 
per whorl. Its greatest thickness is at about ^ the way in between the periphery 
and the umbilical edge. Beyond this point there is little convexity, but within 
it has a convex slope towards the centre, thus forming a depressed lunbilicus, 
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leaving no part of the inner whorls exposed. The peripheral area in the adult 
has a well-marked change of aspect, so that its edge is almost angular, but 
this becomes less so as it is traced backwards towards the origin, near which it 
becomes almost round. The sutures have a more or less marked backward curve 
on the peripheral area; they rise to their most forward point on the margin. 
On the lateral area they form a long backward curve, rising again near the 
umbilicus, into which they ciu've backwards again. (Sowerby is wrong on this 
point, even for his type specimen.) To produce this form of suture the front 
surface of the septum must be distally concave from side to side as well as in a 
radial direction, except towards the umbilicus, where it must change in the latter 
direction to convex. Other specimens show that the siphuncle was about one third 
the height of the aperture towards the periphery, and that th^ shell was thick and 
had no ornament beyond lines of growth. 

In a large specimen of 250 mm. diameter found at S. Cerny, the periphery had 
become concave, like N. gigantenSj and the backward bend of the sutures had 
consequently become well marked. On the other hand, when the species is 
smaller the periphery becomes more and more round, as in the case figured in 
fig. 2. It scarcely looks the same species, but the change may be traced almost 
continuously. The following are some measured examples : 





Specimens. 


Diam. in mm. 


diam. 


Ratio of thickness. 


1. 


Bedford. B. M., No. C. 5077 . 


350 


76 


62 (?) 


2. 


Bedford, B. M.. No. C. 7297 . 


116 


74 


54 


3. 


Scarborough, Sedg¥rick Mns. 


160 


75 


60 


4. 


Rushden, B. M., No. C. 3473 . 


61 


73 


54 



Relations. — This species does not appear to be the same as the " N. truncatits^ 
Sow.," figured by D'Orbigny (* Terr. Jur./ pi. xxix) as from the Upper Lias of 
Dijon, which has a slower rate of increase and a different form of septum. The 
.V. baheii of Morris and Lycett, which, as those authors say, is closely allied to it, 
and to which, as it would appear, several specimens of it have been referred, have 
no such depression in the umbilical region, nor the same style of suture. It 
develops also other peculiarities in the specimens. N. giganieus^ however, seems to be 
a development of it. This is a widely spread form, ranging, according to its author 
(D'Orbigny, * Ann. Sci. Nat.,' vol. 5, pi. vi, fig. 3, 1825, and ' Terr. Jur.,' pi. xxxvi), 
through the whole of the Oxfordian, therein including the Callovian. It is also 
a large form, as its name implies, and is said to have the " back round " in youth, 
but the periphery is concave. In this it agrees with our S. Cerny specimen, 
and there is in the British Museum (No. 32563), from the Oxfordian of AV'ilts, a 
specimen with a similar concave periphery in the outer whorl, which, in the inner 
whorl, imbedded in place, is scarcely even flattened. D'Orbigny's figure, however, 
represents a more open umbilicus, but this may be due to a more vigorous growth, 
the specimen being still septate at a diameter of 600 mm. 
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Distinbutlon. — This species is most abundant at Bedford (Midland Railway Pit), 
Rushden, Thrapston, Thorn, S. Cerny, Roade (fragments), and Scarborough. It 
was also recorded by Professor Buckman from Fairford. 



Nautilus calloyiensis, Oppel. Plate IX, fig. 13. 

1842. Nautilva hexagonus D'Orbigny (non Sowerby), Terr. Jurassique, p. 161, pi. xxxv, figs. 1, 2. 
1856. — caUouiensU Oppel, Jura formation, p. 547. 

Type. — This must be taken from D'Orbigny, as Oppel refers especially to the 
species of that author, saying at the same time that Sowerby's species differs from 
it by having a wider mouth-opening. D'Orbigny says: "Shell slightly compressed, 
smooth, or with fine growth-lines, umbilicus very narrow. Whorls angular, back 
flattened, sides flattened, with a tliird less marked round the umbilicus, greatest 
transverse diameter near the umbilicus. Mouth depressed, broader than high, 
angular. Sutures simple, deeply furrowed in the middle, rising at the edge of 
the umbilicus, and furrowed again towards the middle of the back." From the 
lowest Oxfordian. 

Description, — The specimen referred to this species is remarkable for the 
change it undergoes. If we take only the portion of 64 mm. diameter, as 
figured by D'Orbigny, it agrees admirably with the above description ; but parting 
from that size the swelling at the side enlarges, and the onward growth becomes 
more rapid, while the periphery becomes more markedly angular. It then looks 
very like N. truncatus. There is almost an idea that it is approaching lY.gigaiiteus. 
It seems probable that N. callvvieims may represent the young of N. truncaUis^ 
and this specimen shows better than any other the change of character. On this 
ground we might include this with the latter species. 

Distiihutiov. — This specimen was obtained from Peterborough by Prof. 
Garwood, and is now in the Sedgwick Museum. 



Order AMMONOWEA. 

All the records of Cornbrash Ammonites, except one, have been made imder 
that name as generic. They are as follows : 

*A. hakerise (36). A. heuveyi (1, 5, 6, 27, 28, 30, 44, 45, 

A. brocchii (23). 46). 

*A. bnllaUis. A. hochstetteki (21, 23). 

*A. discus (1, 2, 3, 4, 7, 15, 26, 27, 33, A. hnmphriesiami^ (23). 
34, 36, 41, 46). A. jureasis (23). 
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A. MACROCEPHALUS (15, 26, 28, 44, 46, Harpoceras ptychophorum (40). 

48, 59). A. subradiatm (23, 39). 

A. modiolaiis (42). A. terehratus (5). 

By A. bakerix is not intended the species of Sowerby, which will be found 
rather under siih-hakeiise. 

A. hrocchii^ A. hwmphHesianus^ A.jureiisisy and A, suhradiatits^ are names assigned 
by Professor Buckman, but never confirmed. The fossils to which they were 
given were probably from the Kelloway Rock or from some underlying formation. 

.4. bulla tus appears to have been entered from a specimen which has been 
squeezed transversely, and is not reliable as to its matrix, and in any case cannot 
be made out. 

A. modiolaris is, no doubt, a fossil from the Oxford Clay of Stilton, though I 
have not seen the specimen, nor any other from the Cornbrash. 

A. suh^adiatnSy as recorded by Phillips, I have not seen, and expect it came 
out of a lower bed, or is possibly an ally of Chjdoniceras discus. 

A. tercbratus is a synonym for a smooth type which the Macrocepluilites are apt 
to take on in the adult age. 

Besides these corrections there are the various generic names to which the 
various species must now be assigned, as to which some introduction is called for. 

From time to time one after another of the features of an Ammonite have 
been selected to form the foimdation of their classification, and as one after 
another comes to be studied the importance of the particular feature made the 
subject for study impresses itself on the mind and becomes the basis of classifica- 
tion. At one time it is the shape, at another the sutures, at a third the radial 
lines, and so on. In my view, all these are of a partial character, only applicable 
to certain minor groups. A general classification of the Cephalopoda^ as of any 
other group, must embody the history of that group and consist of a series of 
classifications for each epoch, like a series of transverse sections across an animal. 
Thus when the Cephalopoda first appeared the first variation was the position and 
function of the siphuncle. AVhen Ammonoids commenced the siphuncles had 
taken up a final peripheral position, and their function had ceased to be of 
importance. Nevertheless, there was still a division, into those the necks of whose 
siphuncles were as before directed backwards and their sutures prhnarily lobed, 
and those the necks of whose siplmncles were directed forwards and their sutures 
provided with additional secondary lobes, forming the Itetrosiphonnfa and Prosit 
phonaUi. These last, again, at a later date, were divided into Latiselhtfly with broad 
saddles in youth, and only the lobes secondarily cut, and the Anyustisdlati, with 
narrow saddles in youth and indefinitely variable septa. Then among the latter 
the septa became the seat of variation and had no common type, but their shell- 
forms remained comparatively simple, until ultimately, from the Jurassic times 
onwards, the sutures settled down into a fairly fixed type, to which the terms 
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dorsal, superior lateral, inferior lateral, etc., apply ; but the shell varied much in 
form, and could be arranged in groups and families. 

From this point of view the classification given by Zittel in his * Handbuch,* 
in 1884, embodies the principle of a natural classification much more than the 
new classification by Hyatt, which has been substituted for it, but which goes 
back to the partial principle of classifying all by one organ. In the phraseology 
above set out the Cornbrash Ammonites are all of them angustisellate pro- 
siphonates and belong to tlie groups JEgocemtida^ with the family Stephano- 
ceratida3,^ and Aridula with the family Harpoceratid®. 



Fa m ily Steph anocek atidj*:. 

Ammonites with numerous transverse ribs, which cross the periphery with- 
out change, but which tend to unite on either side at some point towards the 
umbilicus. 



GeuiLs MACROCEPHALITES, Zittel. 

This genus was established by Zittel in his * Handbuch der Palaeontologie,' 
I Abth., II Band, in 1884, with the following definition: Involute, with broad, 
rounded exterior, all the whorls regularly covered with numerous sharp ribs, 
which divide into two or more near the narrow, deep umbilicus. Sutures much 
divided. 

The name was founded on part of the group of Macvocephali instituted by 
von Buch (^ Abh. Berlin. Akad.' (1830), 1832) for the allies of the shell known as 
Ammonites inacrocephahis. These allies are indicated by Zittel as A. nwrrisiy 
0pp. ,^ A. ma croc e2)h< tins y Sclilotli., A. tnmidus^ Rein., and A. herveyi. Sow., etc. 
It is fortunate that the name proposed, being a generic one, will cover the speci- 
mens figiu'ed by Zittel (fig. 655), as well as that to which the name of A. macro- 
cephahis was given by Schlotheim, for they are different species. The latter was 

1 See Art. " Cuttle Fish/' Enc. Brit., ed. x. 

^ It has been suggested that the name Stephanoceras might be confounded with that of the rotifer 
Stephanocerofij but, as a matter of fact, it never has been so confounded by those who know them both 
— nor has any one taken Rhinoceros to be a Cephalopod. The termination ceras has been taken to 
mean " horn-like as a whole,*' and ceros to mean " homed '' in some part. Thus, Stephanoceras ^ a 
horn-like animal with a crown ; Stephaiioceros, an animal with its horns in a crown ; EhinoceroSt an 
animal with horns on its nose. 

^ This name is given by Oppel to the species figured by Morris and Lycett from the Great Oolite 
as A. ma^rocephdltcs. It is certainly distinct from that species ; it is also distinct from A, viaior, 
d'Orb., to which Lycett {* Supplement,' p. 121) later referred it. This is a Phylloceras from the 
Mediterranean province! 



MACROCBPHALITBS. 39 

established in Schlotheim's ' Tasclienbucli ' in 1813 by the reference ^^ Ammonites 
iiiacrocephalnSf * Oryct., Norica, Suppl./ tab. xii, fig. 8." (See text-fig. 3, p. 43.) 
On making this reference to Baier's work, which neither d'Orbigny nor Zittel 
appear to have done, it is seen at once that the species represented is that now 
called A, titmidus after Reinecke (1818). Accordingly in Schlotheim's * Petre- 
factenknnde' in 1820 we find " ^. tnmidm^ Reinecke," quoted as a synonym. 
He now includes numerous varieties under the name, which when a genus is 
established become species of that genus. Thus Macrocephalites inacrocephalvsy 
Schloth., sp., is the name of the shell called by Reinecke Ammonites tumidus^ and 
the figure given by d'Orbigny as Ammonites macrocephahis and by Zittel as 
Macrocephalites macrocephalus is without an appropriate name. 

From a stratigraphical point of view, pure and simple, there is no doubt some 
advantage in speaking of "the zone of Am. macvoceplialnsj^ for it represents an 
epoch in the world's history when a certain type of ammonite occupied an 
extremely wide area; but in this sense "the zone of Macrocephalites^^^ using a 
generic term only, would serve the purpose equally well, if we would follow the 
history of Ammonites or trace their appearance in the strata. 

Of the characters of Macrocephalites some depend upon age. It does not 
appear, however, that any marked change occurs in youth, or at all events that any 
is observable; but as the whorls gi'ow the niunber of ribs does not keep an 
absolute constancy, or even a proportion to the breadth of the whorl, but some- 
thing between these two, increasing in number two or three in half a whorl. The 
sutures also become more complex, the inner whorls showing the merest outline of 
those of the adult ; but in large specimens the outer whorls become quite smooth 
or nearly so (terebratus). These changes must be allowed for in any case. Other 
characters, such as the direction of the ribs, especially those which unite, the place 
and character of their union, the form of the umbilical edge, etc., can only be 
appreciated by the eye ; but there are others which are capable of numerical 
expression, and therefore of accurate statement, so long as they remain constant. 
These are : ^ 

(1) The ratio of the transverse to the greatest diameter (b). 

(2) The ratio of the last whorl to the greatest diameter (t). 

(3) The ratio of the thickness to the diameter. 

(4) The number of the ribs which cross the periphery in half a whorl. 

(5) The ratio of this number to that of those passing to the umbilicus. 

The size of the umbilicus, and the amount of overlapping of the whorls, are 
not required, being dependent on the above and defined by the equations — 

Umbilicus i l /i i i2\ ^ i • ^ — t^ 

= 1 — b (1 + t^) and overlappmg = 



Diameter ^^ " 6<* 

on the assumption that the characters remain constant. 

1 See my paper " On the Measurement of the Curves formed bj Cephalopoda and other 
-MoUuaca," • PhU. Mag./ 1878. 
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Of the 200 examples of Macrocepluilites examined, a selection of 37 has been 
taken, which are undoubtedly from the Cornbrash, and which afford fairly exact 
measurements. 



Table I. — Camparatxve Measures of Cornbrash Macrocephalites. 

A. Diameter in millimetres. B. Percentage ratio of transverse diameters. 

C. Percentage ratio of last wliorl. D. Percentage ratio of thickness. 

E. Number of outer ribs in last half- whorl. P. Eatio of outer to inner ribs. 

C. Compre^sHs. M. Macrocephalus. Hh. Hudlestoni. T. Typicus, H. Herveyi. 



No. 

_ 1 


A. 
23 


B. 

81 ' 


C. 
48 


D. 


E. 
45 


F. 


Locality. 


Species. 


1 


44 


Scarborough 


T 


2 


25 ; 


83 


42 


73 


28 


2-8 


rt 


M 


3 


30 


86 


60 


52 


29 


2-25 


Ailsworth 


Hh 


4 


31 


81 


48 


45 , 


50 




Bedford 


C 


5 


34 


85 


50 


43 


43 ; 


3 


Appleby 


T 


6 


37 


81 


43 


71 


26 


2-5 


Peterborough 


M 


7 


39 


86 


43 


51 


28 


2-5 


Appleby j 


Hh 


8 i 


43 


82 


48 


72 


28 


3? 


Eushden 


M 


9 


44 


86 


50 


70 


27 1 


2-8 


Scarborough 


M? 


10 ' 


44 


86 


43 


64 


30 


2-5 


Bedford 


H 


11 i 


48 


86 


46 


56 


30 


2-75 


Eushden 


Hh 


12 


49 


82 


50 


45 


42 


3 


Scarborough 


T 


13 


52 


82 


46 


71 


30 


2-2 


ft 


M 


14 


53 


85 


61 


75 


31 


2-4 


tf 


M 


15 


53 


80 


51 


43 


39 


3 


StUton ? 


T 


16 


57 


86 


46 


68 


27 


2-2 


" Herveyi," Tjpe I 


H 


17 


65 


83 


37 


48 


34 


3 


Scarborough 


T 


, 18 


66 


82 


51 


49 


41 


3-2 


>» 


T 


1 19 


73 


82 


52 


49 


33 


2-5 


»» 


Hh? 


! 20 


74 


84 


46 


70 


32 


2-6 


Lincolnshire 


H 


21 


78 


81 


51 


44 


49 


2-9 


Scarborough 


T 


22 


81 


80 


45 


58 


24 


22 


*t 


H? 


23 


83 


82 


49 


47 


44 


3-2 


Peterborough 


T 


24 


87 


85 


48 


72 


28 


21 


Castor 


M 


' 25 


91 


81 


52 


54 


40 


2-7 


Fairford 


T 


26 


92 


82 


62 


78 


30 


2-4 


ScArborough 


M 


' 27 


! 93 


84 


52 


48? 


47 


3 


Peterborough 


T 


28 


94 


87 


52 


65 


33 


2-75 


Scarborough 


H? 


29 


96 


85 


46 


73 


29 


2-8 


Bedford 


M ' 


30 


100 


80 


48 


42 


42 


2-6 


Scarborough 


T 


' 31 


105 


83 


50 


42 


1 48 


2-8 


Castor 


T 


32 


105 


80 


45 


60 


1 30 


2-6 


Peterborough 


H 


33 


109 


80 


48 


44 


] 32 


2 


Northants 


1 H 


34 


110 


82 


46 


50 


i 39 


3 


Thrapston 


Hh 


35 


113 


80 


51 


47 


' 44 

1 


3-6 


Scarborough 


T 1 


36 


138 


82 


43 


64 


30 


2-2 


" Herveyi/' Type II 


H 


' 37 

1 


356 


82 


53 

1 


42 


1 66? 

1 




Garsdon 


C 



In this list, arranged according to size, we see that little change takes place in 
B, on which the curvature depends, and which varies only from "80 to '87, or 
in C, on which the overlapping depends, which varies only '42 to "53 ; for all the 
examples are of the same genus, but the relative thickness ranges from '42 to '78, 
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and the number of ribs from 24 to 50 (or 66), which two characters are thus the 
most important as specific indices. Lists of this sort show how useless it is to 
run all the species together, but they serve as a means of separating those 
species into which the genus is really divided. As the data obtained from the 
columns D and E are the most important, a system may be adopted of displaying 
them graphically and uniting with them other measures obtained from specimens 
which show only those two satisfactorily. Such a scheme is shown in text-fig. 2, 

66 




E B 

Fio. 2. — Diagram illustrating disagreement in detail of various Mncroeephalitea, 

in which the entries in column D are arranged along a vertical column increasing 
downwards, and those in column E increasing upwards. The lines joining the 
entries corresponding with the same specimens will thus be more nearly horizontal. 
The divergence shown by these lines appears greater than could be expected in 
a single species ; in fact, we can see indicated several species characterised by (1) 
small thickness and abundant ribs, shown by the upper lines ; (2) great thickness 
and few ribs, shown by the lower lines ; (3) greater thickness and few ribs, shown 
by lower lines sloping to the left, and possibly some more. These will be found 
to correspond with the various species adopted. 
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Macrocephalites typicuB, nom. nov. Plate III, figs. 1, 2, 3 ; Plate IV, fig. 5. 

1846. Ammanitei vaaeroeephalus, D'Orhignj, var. comprimeet Pal. Fran9., Terr. Jur., pi. cli, p. 430. 
1881. Stephanoceras macrocephalum, Nikitin, Mem. Soc. Moscow, vol. xiv, pi. iii, figs. 15-17. 

1884. Macrocephalites macrocephalus, Zittel, Handb. Palseont., p. 470, fig. 655. 

1885. — — Nikitin, Mem. Soc. Moscow, vol. xv, pi. (viii) x, fig. 44. 

Type (PI. Ill, fig. 1). — Sides compressed, umbilical wall quite distinct from and 
vertical to the sides ; diameter of umbilicus about ^ of the whole diameter of the 
shell. Ribs scarcely touching the umbilical wall, but commencing on the sides 
with a backward bend, where they are strong and few, forming sigmoidal curves, 
with the concavity forwards, breaking up into and intercalated with 3 or 4 times 
as many ribs, which gradually expand so as to be close-set on the periphery, and 
assume ultimately a radial or slightly forward direction. The ribs on the cast do 
not accurately coincide in position with those on the shell, so that the thickest part 
of the shell is a little behind the rib-cast and the thinnest part a little in front, till 
towards the aperture the surface ribs occupy the furrows on the cast. No sutures 
are seen on this specimen, so the body chamber occupies at least f of the last 
whorl, and the thickness decreases relatively towards the aperture. Numerical 
details are given in No. 35 of Table I. From Scarborough, in the Sedgwick 
Museum. 

Description. — The smallest specimen, also from Scarborough (No. 1 of Table I) 
shows no alteration of characters beyond the fact that the ribs do not combine 
into bundles towards the inside, while the umbilical edge is rounded. One from 
Peterborough (No. 27) shows the last suture followed by a complete whorl, and a 
third in the Sharp Collection at Birmingham shows the same form of sutures on 
a larger scale. The ratio of the outer to the inner ribs is mostly over 3, and they 
show a well-marked forward sweep. The breadth of whorl is mostly over 50 of 
the corresponding diameter, except in one example from Thrapston doubtfully 
placed here, but the thickness of the whorl, except in one case from Fairford, is 
always a good deal less than its breadth; in fact, the species is specially dis- 
tinguished by its thinness, as may be seen in D'Orbigny's figure. But he 
distinguishes two varieties among the specimens he refers to the species. The 
present he calls the compressed variety, and the other may be the species described 
by Schlotheim, as he states the two differential characters of the latter to be (1) 
its compression, (2) the greater number of the ribs. It seems, however, that at 
a later date he adopted Reinecke's name of tumidus for this, since he says it differs 
from A. macrocephahts by its more spherical form and fewer ribs, though at the 
same time he gives the thickness of the last whorl as '81 only, against '87 for the 
swollen variety of macrocephalus. 



MACROOEPHALITES MAOROCBPHALUS. 43 

Distribution. — This species occurs at Scarborough (13), Peterborough (5), 

Bedford (11), Castor (3), Thrapston (4), Stilton (2), Rushden (2), Fairford (3), 

Appleby (3), Northants (2). It is, therefore, rather confined to the north, and 
the specimens from the most southerly point, Fairford, are somewhat peculiar. 



HacrocephaliteB macrocephalns, Schloth., sp. Plato III, figs. 4, 5, 6; Plate IV, 
fig. 1 ; text-fig. 3. 

1757. Figure by Baier, Oryct. Noric. Suppl., pi. xii, fig. 8. 

1813. Atnmoniteg timeroceplialug, ScblotLeim, Taschcnbucli, p. 7U. 

1818. Nantilve tumidug, Beiuecke, Maris Prot<^oei Naut. et Argun., p. 74, pi. 7, fig. 47. 

1820. Ammonitei m'icroce]}halwK, Schlotheiin. Petrefact«nkimde, p. 70. 

1835. — te)-ebrat»g, Philltps, Oeol. Yorke., 2ud edition, p. 116. 

1846. — tvmidtu, d'Orbigny, Pal. Franj. Terr. Jiuusb., p. 469, pi 171. 

2'i/pe. — Schlotheim having given no description of the species as distinct from 
the genus, and Baier, to whom he refers as above, having also left the shell 




Fia. 3.— Copy of Baier'i original fin^are of the Asunonite now ntuned Xaciac^haUtei moerocephaliu. 



nameless and without description, we are thrown back on the figure he gives as 
representing the shell called by Schlotheim Am. macrocephahis, which is here 
reproduced (text-fig. 3). It is clearly the same form as was called by Reinecke 
Nautilus tumidui>, and duly described under that specific name by D'Orbigny. 
This, therefore, must be taken as the type of Macrocephalites macrocephalns. 
Schlotheira's later remarks in the ' Petrefactenkunde ' relate only to the generic 
characters and an enumeration of the varieties observed. 



44 FAUNA OF THE CORNBRASH. 

Descnption. — The specimen which most nearly resembles the type is figured in 
PL III, fig. G. Its numerical characters are given in No. 26 of Table I (p. 40). 
As in all the specimens referred to this species, the thickness is great and the ribs 
are few. The umbilicus is small and its walls are vertical within. The ribs are 
sharp and, as near as may be, radial, and increase in number almost entirely by 
bifurcation near the umbilicus, and the divisions, except at the bifurcation, where 
the elevations are combined, are nearly equal throughout. The greatest thickness 
is not at tlie umbilical edge but some distance away, and thence there is a funnel- 
like depression leading down to the ultimately vertical ribbed edge. 

The smallest specimen referred to this species (M. P. G., 8653) has a diameter 
of 25 mm. (see No. 2 in Table I, and PI. Ill, fig. 4). The last whorl is here so 
very convex laterally, that though it leaves one fourth of the penultimate whorl 
exposed, it nevertheless overhangs part of the latter ; the united ribs at each 
junction, where is the gi'eatest breadth of the shell, are so much raised as almost to 
look spinous. The inner slope gives a funnel-shaped appearance to the umbilicus. 
The riblets take on their full size as soon as possible ; they are mostly grouped in 
threes, two of which join, and the joined ones pass over the umbilical slope. 
Comparing one side of the shell with the other, any pair of peripheral ribs which 
unite to form one umbilical rib on one side pass to consecutive umbilical ribs on 
the other — i. e. the ribs mismatch. Another fragmentary specimen of about the 
same size, from Appleby, in Lincolnshire, shows similar characters, but the riblets 
match on the two sides, as they do also on the inner whorl, where the diameter 
is only 7 mm. 

The next stage is seen, No. 14 of Table I (PL III, fig. 5). In this stage it 
closely resembles the figure given by Reinecke (fig. 47) of N. tinnidtis. The 
greatest convexity is found near the inner third of the outer whorl, but the whole 
surface is uniformly elliptical in a transverse — i. e. radial — direction, the pseudo- 
spines forming the highest line. This convexity gives the apparent umbilicus 
a wider opening. 

The final stage, after the typical adult form has been passed, is a gradual 
failing of the ribs till the surface is smooth. At 10 in. diameter and a thickness 
of 7 in. only a few ribs are seen at the smallest part of the whorl. This is a 
common feature whenever the shells are large, as seen also in M. compressus from 
Grarsdon, but in the present case it has induced the introduction of the name 
tereh'atns given by Phillips to a shell which he describes as more globular than 
A. hei'vei/if and which, therefore, he intends for the present species. Representa- 
tives of this senile form occur in Scarborough and York Museums. They are 
terebrate M. nuicrocephahis. 

Distribution. — Specimens definitely determined as belonging to this species have 
been seen from Scarborough (9), Appleby (1), Rushden (3), Aldwinkle (1), Castor 
(1), Fineshade (1), Northants (1), Peterborough (1), and Bedford (3). It is 
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probable, however, that several of the specimens in the south generally named 
only MacrocepJialites may represent this species of the genus. 



Macrocephalites compressus, Quenstedt. Plate IV, fig. 4 ; text-fig. 4. 

1849. Ammonites macrocephalus compressus, Quenstedt, Cephalopoden, p. 184, pi. xv, fig. 1. 

1886. — — — Quenstedt, Am. Schwab. Jura, p. 661, pi. Ixxvi, figs. 14, 

15 (but not fig 4). 
Non 1881. Stephanoceras compressum, Nikitin, Mem. Acad. Imp. S. Petersb. [vii], vol. 28, pt. 5. 

Type. — " The ribs are extraordinarily fine, the mouth is also so strongly com- 
pressed that the sides and the back together have a parabolic outline. Rate of 

37'" 20'" 

whorl growth ^Tp, = 1*85 ; of thickness growth jjtk'" = 1*38." From the 

Macrocejphahis beds of Lochen and Laufen. 

Descnption. — This species is distinguished by the fineness and regularity of its 
ribs, which run in a nearly, but not quite, radial direction, and do not combine 
into groups towards the umbilicus, but tend to die away altogether. The sides are 
tolerably flat, but the greatest thickness is near the umbilicus. This would seem 
to make it a very distinct species, nevertheless when it is young it is hard to 
distinguish from M. typicuSy and it is not therefore very certain in its range. The 
specimen figured (PI. IV, fig. 4 ; B.M. 8321) was obtained from the interior of a 
large dogger, the remainder being the outer whorl of the ammonite, which shows 
sutures on the outside. No measures are here possible except the ratio of the 
thickness, which is '52 of the corresponding diameter. The ribs number 48 in a 
half- whorl, and slant somewhat forwards, and cross the edge of the imibilicus, which 
is vertical. On the outside of the large shell some remains of ribs are also seen. 

From the same pit is another example — the largest seen of any Macrocephalites 
(No. 37 of Table I, B.M. 8322). It is 14 inches in diameter, and has 22 ribs left on 
less than one fourth of the circumference, and the remainder is body chamber, on 
which the ribs are first replaced by wide and obscure undulations and finally by 
smoothness. In this condition it might well be called ferehraiusy but it is not worth 
while, since this is the final condition of all the large shells. For the same reason 
it has a tumid aspect, though it is really one of the thinnest — only '42 of its 
diameter. Its umbilicus is vertical, and very complicated and crowded sutures 
are seen beyond the body chamber, as shown in text-fig. 4. 

By these and the other characters may be recognised smaller specimens, 
especially when, as at Castor, they lie side by side with M. typicus. Waagen, in his 
* Cephalopods of Cutch,' supposes the present type to be characteristic of the true 
MacrocephaluSj from which we may conclude that it is common in Germany, where 
Quenstedt names it. It is, however, a special form when adult, though the young 
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even resembles that called Cad. fchefktni in the C^lovian of Russia (D'Orbigny, 
' Geol. Russia,* pi. xxxv, figs. 14, 15). 

Distr^timi.—lhe specimens are from Garsdon (2), Bedford (3), Castor (3), 
Roxbolme (1), and from an unknown locality (1). 



Sub-species Hacrocephalites herreyi Sowerby. Plate III, fig. 7 ; Plate IV, fig. 2. 

1818. Amnwnitet hervegi Sowerby, Mia. Conch., vol. ii, p. 215, pi. cicv. 

Ti/pes. — There are two co-types, both of which are now in the British Museum 
(Nos. 4:J883 and 46485). Of these the aiithor notes that the border of the 
umbilicus ia angular and its sides are vertical, the ribs bifurcate or trifurcate and 




of Matroccphalitei eomprci 



do not matuli as to their union on the opposite sides. They enlarge gradually, 
and the tliickiiess ia half the height. The uunierical characters are given in 
Nob. l(i and 3(5 of Table I (p. 40). One of them is said to have come from 
Bradford-upon-Avon, and the other from tlie drift. 

Uean-iptiuti. — The above description would suit so nearly M. macroeephaln^ s.s. 
that it is no wonder tliat M. hi-rcyl and this have been merged by authors, and that 
the former can only be regarded as a sub-species of the latter. Nevertheless, there 
seem to be in most cases several distinctions between them. (1) M . kerveyi has a 
less relative thickness; it is seen from Table I that in M. macvocephahts it is always 
greater than "70 of the diameter, but in M. hcrvi/i it is always less. (2) On the inner 
half the whorls are flatter and descend suddenly into a nearly vertical umbihcus, 
instead of bending round gradually into it. (3) Tlie additional ribs which are found 
near the periphery rise gradually from points at some distance from the umbilical 
edge and are not simple bifurcations. And (4), most characteristically, the ribs of 
M. hefveyi have a sigmoid curvature, with the concavity forward near the 
umbilicus. 
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In the figured specimen in the Museum of Practical Geology (No. 32 in 
Table I, No. 8650) the umbilicus cannot be called vertical, but the sigmoidal 
curvature is very well shown, so probably it is misshapen. The specimen from 
" Northants " (No. 33 of Table I), very likely from Thrapston, is much 
thinner in proportion. In fact, we scarcely know sufficient of this species. This 
is especially seen to be the case as the types are neither of them obtained from a 
known bed of Cornbrash, and also from the fact that the smaller of them is also 
the smallest of all that are referred to this species. 

DistHbutimi. — Besides the types other specimens have occurred from Scar- 
borough (4), Cayton Bay (1), Appleby (1), Lincolnshire (1), Bedford (1), Northants 
(2), and Peterborough (3). This, therefore, like M. rruicrocephaluSy is confined, so 
far as actually known, except the smaller type, to the northern part of the range. 



Macrocephalites hudlestoni, sp. nov. Plate IV, fig. 3. 

Ti/pe. — Only the body chamber preserved. The thickness is somewhat more 
than half the diameter. Compressed on the sides, umbilicus one fourth the 
diameter, edge rounded, marked with the ribs, which are not very sharp, but 
narrow and distinct. They have scarcely any bend, but run out obliquely in a 
forward direction in relation to the radius. The intercalated ribs arise at less than 
one third out — all are equal on the periphery — ^and those that join to form an 
umbilical rib scarcely make the rib larger when joined. Those on opposite sides 
generally join again after splitting over the periphery. 

Numerical characters are given in No. 11 of Table I. The shell appears to 
have been excessively thin, to judge by a Bryozoan growth. From Rushden, in the 
Collection of Mr. W. H. Hudleston. 

Descnption. — A smaller specimen from Ailsworth (No. 3 of Table I) shows the 
same characters, except that the umbilicus is somewhat smaller. Another specimen 
from Peterborough is half enclosed in a later whorl, which is septate up to a 
diameter of 5 inches, and has fourteen very convex septa, the sutures being very 
approximate and more complicated. They cannot be drawn in either case. The 
ribs bend forward near the periphery. This is the largest specimen including the 
outer whorl. The thickness is generally about half the diameter, which suggests a 
relation to M, typicus^ but the latter loses its thickness more rapidly towards the 
umbilicus, and thus presents a different aspect, while the ribbing is different in 
many respects. 

DUtnbution, — Specimens have occurred at Rushden (1), Appleby (1), Ailsworth 
(1), Peterborough (2), and possibly at Thrapston (1) and Scarborough (I). 



Besides the above-named species of Macrocephalites ^ which are characterised by 
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more than one feature, there are others in which the finer details have not been 
observed, but have been classed only as (1) tj/picus and (2) mdcrocephaltus. Of these 
the following is the list : 

(1) From Scarborough (8), Bedford (8), Thrapston (17), Stilton (5), Fairford (6), 
Sudbrook (3), Bdenham (2), Cirencester (1), and Holwell (2). 

(2) From Scarborough (33), Peterborough (4), Thrapston (7), Bedford (1), 
Holywell (1), and Radipole (1). 



Oenus CADOCEBAS, Fischer. 

1882. Manuel de Conchyliologie, p. 394. 

"Shell very inflated, umbilicus narrow, keeled, last whorl entirely smooth. 
The preceding whorls with the ribs forming an angle directed forwards on the 
ventral region. Ex. 0. modiolarey 



Cadoceras breve, sp. nov. Plate V, fig. 1. 

Cf, 1886. Arrvmonites sublievis, Quenstedt, Am. Schwab. Jura, p. 671, pi. Ixxix, fig. 3. 

Type. — The numerical characters are as follows : Diameter, 81 mm. ; ratio of 
transverse diameter, '88 ; last whorl, '37 ; thickness, '41. The centre is occupied by 
a deep umbilicus, though shallow (breve) for a Cadoceras. Its sides face inwards 
at a high angle, but are concave and smooth. The diameter, from edge to edge, 
including some part of the outer chamber, is a third of the whole. The shape 
of the outer whorl is semi-elliptical, axes as by above dimensions 37 : 20^. The 
umbilical edge rises on the upper and more distal side by a number of oblique 
folds, about ten in number in half a whorl ; these become feebler in the body 
chamber and slant forwards. Further on they give place each to about three 
weaker, almost evanescent, folds, which still slant forwards and pass over the 
periphery unchanged, but all die away towards the aperture. About seven 
eighths of the whorl is body chamber, which shows no further change near the 
aperture. The septal chambers are distinguished by their crystal interior, but 
the terminal sutures do not show their outline. The oblique evanescent ornaments 
and the shallow umbilicus for a Cadoceras are regarded as characteristic, but it is 
difficult to imagine how the inner whorl can be contained in the thickness of no 
more than 16 mm. between the visible bases of the last umbilical walls on the two 
sides (although the fossil has been distorted). The specimen is in my collection, 
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and was obtained from the higher part of the Combrash, i. e. above the Avicula 
echinatu rubble at East Fleet, near Weymouth. It is at present unique. 

This species agrees exactly in the numerical characters with the side view of 
the shell figured by Quenstedt (Am. Schwabische Jura, pi. Ixxix, fig. 3) as one 
variety of Am. suhldBviSy to which, however, he assigns no special name. It agrees 
also in the description of the ornaments and length of the body chamber. With 
regard to its thickness, this is only given by the statement that the back is arched 
like a half-moon, which with the figure indicates an agreement with our species. 
Very probably the two forms are the same, both being companions of the Macro- 
cephaliteSy but as, in any case, a new name is required, one source of error is 
eliminated by assuming the present as the type. As it rather varies from the 
generic definition of " very inflated," it would be better that, in this case, the 
latter were altered to "more or less inflated." It is probably an introductory 
species to the fully characterised genus. 

Distnbution. — In the upper part of the Cornbrash, only at East Fleet. 



Genus PEBISPHINCTES, Waagen. 

1869. Benecke, Beitrage, vol. ii, pt. ii. 

The genus, a^ defined by its author, is intended to include all the Planidata 
of the Middle and Upper Jura. In youth, and nearly to age, the aperture shows 
auricles, and the earlier whorls at least show constrictions. Body chamber f-1 
whorl. Thus widely defined it has since been separated by Siemiradzki ( Palaeon- 
tographica, vol. xlv, 1898-99) into six divisions, to which, in some cases, generic 
or subgeneric names have been applied. In the case of the Cornbrash fossils, at 
least, I see no advantage in adopting these minuter groups ; only 11 species 
out of 367 are recorded as coming from horizons earlier than the Callovian. 



PeriBphinctes subbakerisB (D'Orbigny). Plate V, fig. 2. 

1843. Ammonites triplicatus, Quenstedt (non Sowerbv), Floetzgebirge Wiirttembergs, p. 364. 

1845. — hakeriaBf D'Orbigny (non Sowerby), Pal. Fran9. Terr. Jurass., pi. cxlviii (non pi. cxlix). 

1849. — trij^licatus, Quenstedt (non Sowerby), Petref Deutscli. Cephalopoden, pi. xiii, fig. 7, 

p. 171. 

1860. — snhhakeriie, D*Orbigny, Prodrome, et. 11, No. 11. 

1858. — triplicatus, Quenstedt, Jura. pi. Ixiv, figs. 17-19. 

1858. — funatus, Oppel, Juraformation, p. 550. 

1883. — triplicatus, Quenstedt, Amm. Schwabischen Jura, p. 680, pi. Ixxxvi, fig. 2. 

7 
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Type. — This species affords a striking example of the evil of not selecting a 
definite specimen as type, but uniting under one name several specimens which 
are believed to be related as young and adult. In this case the specimens were 
first referred to two species of Sowerby, to neither of which they belong. Later, 
D'Orbigny discovered his mistake, and renamed one of the species as above, but 
gave no separate description of the new name, consequently it has to be gathered 
from the figure. At a later date Oppel renamed the specimens which had been 
referred to the other Sowerbyan species as fmuxtus. We are thus thrown back 
for the type on D'Orbigny's figure and Quenstedt's description. D'Orbigny says 
the ribs become very regular and die away on the outer third and are replaced by 
four to six riblets on the back, becoming less marked and even effaced along the 
median line. All but the larger lateral ribs are lost at a diameter of 74 mm. ; there 
are two or three transverse furrows per whorl. Aperture, when complete, shows a 
large ear-shaped process, narrow at the base and much enlarged and oblique at its 
extremity. Quenstedt only says that the whorls " have their greatest breadth, not 
in the middle of the side, as in the ornatiy but close to the umbilical edge " — a 
character which makes the least fragment recognisable. D'Orbigny's type is from 
Niort, but it is not certain whether his specimen is referred to the Great Oolite or 
to the Lower Oxfordian — and probably, therefore, to the Cornbrash. 

Descnption. — The principal specimen on which the occurrence of this species in 
the Cornbrash is founded, has compressed whorls only slightly overlapping and 
leaving exposed in the umbilicus seven or eight of the earlier whorls. The sides 
are somewhat flattened in the centre. They commence with an elevated, quickly- 
turned umbilical border and gradually decrease in thickness to the roimded 
periphery. The earliest whorls are much more rounded, and gradually become 
flatter. In the first whorl the surface is nearly smooth ; in the second begin 
irregular ribs, certainly resembling in this respect the Oxfordian P. hakeriss; 
in the third there are 35 uniform rounded ribs, in the fourth 41, in the fifth 
45, and in the sixth 40, the outer portion commencing to show the divided 
peripheral ribs. Here the body chamber is reached, and on it the ribs become 
gradually more separated. The outer ribs are uncovered towards the end of the 
sixth whorl, but they do not obviously spring out of the inner ones, but leave a 
ribless space between them, having a slightly forward slope. In the remaining 
quarter of the body whorl there is a lesser rate of increase, and the ribs are more 
spaced and the riblets disappear. The sides are contracted and produced into 
auricles. Here and there a rib and its corresponding posterior concavity are more 
pronounced, producing the characteristic constrictions of the genus. The shell is 
fairly thick, but when it is tliinner there is a distinct intermission along the 
median line, where is a feeble raised band bounded by two parallel depressions. 
The septal part of the shell is so completely crystalline that no sutures can be 
made out. 



PERISPHINCTES FLAGELLANS. 51 

This specimen is in the Museum of Practical Geology, No. 8654, and was 
obtained at Stalbridge Weston in a matrix exactly resembling the upper part of 
the limestone at Holwell, whence I obtained a fragment of apparently the same 
species. There is another example also in the Sherborne Museum from the same 
locality. These all come from the same district in which, like that near 
Weymouth, a series of massive earthy limestones overlie the usual rubble beds. 
These rocks thus represent a special encroachment upon the Oxf ordian or Callovian 
strata, but they contain, nevertheless, a species which, as Quenstedt said of his, is 
a " constant companion of A. inacrocephalvs,^^ 

It is believed that a comparison of the descriptions here given will show that 
we are dealing with the same species as that named subbaJce)*ue by D'Orbigny and 
fuvatus by Oppel, which come from the same horizon. These identifications can 
only be determined by actual examination ; any other process would only lead to 
further confusion; but A. moorei^ Oppel, is confessedly only a synonym for 
A. sulbaJcena^j D'Orb., or is otherwise undescribed. 

The following Table II shows for comparison the numerical characters of No. 1, 
the specimen here figured ; No. 2, a Sherborne specimen ; No. 3, Quenstedt*s 
species in * Amm. Schwabischen Jura,' the type otfunatns; and No. 4, D'Orbigny's 
type, as given in * Terrains Jurassiques,' pi. cxlviii. A — F as before in Table I. 

Table II. 



No. 


A 


B 


C 


D 


E 


F 


1 . 


. 100 . 


. -86 . 


. -30 . 


. -23 . 


. 50 . 


. 3 


2 . 


. 143 . 


. -88 . 


. -33 . 


. -27 . 


« « 


• 


3 . 


84 . 


. -88 . 


. -31 . 


. -35 . 


. 48 . 


. 2-2 


4 . . 


96 . 


. -86 . 


. -32 . 


. -27 . 


. 57 . 


. 3-6 



The breadth of the last whorl in No. 2 is probably caused by the specimen being all body chamber. 

Distnbiition. — From Stalbridge Weston (1), Holwell (2), and Garsdon ? (1). 
It is also recorded by H. B. Woodward under the name of hahense from the 
Weymouth district and from Sudbrook. 



Species imperfectly defined. 
Perisphinctes flagellans, sp. nov. Plate V, fig. 3. 

1883. Ammonites cf . arhustigervs ?, Quenstedt, Amm. Schwabischen Jura, pi. Ixxx, fig. 7. 

Sciatype. — Only a quadrant of a whorl seen — but this contains sufficient data 
to enable us to judge of its original form as restored in outline on PI. V, fig. 3. 
The outer radius of curvature is about 60 mm., and the radial breadth of the 
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whorl is 40 ram. The thickness is comparatively small, though unmeasurable. 
Tlie surface slopes gently towards the umbilicus, but turns over rapidly to the 
narrow periphery. The surface is ornamented on the umbiliccd half by about 
ten ribs per (juadrant. These are rather narrow and have a curvature some- 
what convex to the aperture ; about half-way out they form the base of three 
times as many peripheral ribs, with the convexity reversed. The grouping of 
the inner and outer portions is irregular — the latter pass over the periphery 
unaltered. The whole group has a scourge-like appearance. No further details 
are observable. The specimen is in the collection of the author and comes 
from the part of the series which lies above the rubble bed in East Fleet, near 
Weymouth. 

Description. — So far as it can be tested this appears to agree in every way, 
except in the sigmoidal bend of the ornament, with the shell figured by Quenstedt, 
loc. cit.y as "Am. cf. arbustigenis, D'Orb." D'Orbigny's Great Oolite species, 
however, is thicker and narrower whorled, with different ornament in detail. 
Quenstedt's, on the other hand, besides the agreement in the measurable details, is 
said to have "roughly trifurcate ribs," which, however, are rather indistinct. 
Though it " has a certain relation to its companion A. inacrocephalus^ it cannot 
be denied that its rate of increase in thickness is somewhat too slow." 

Distnbution. — Besides the above I have seen two smaller fragments, one 
from Radipole and another from Sutton Benger, which, by the small slope of 
the umbilical half and the strength of the inner ribs, may possibly belong to 
the same species as this. 



Specimens unnamed. 
Perisphinctes, sp. 1. Plate V, fig. 4. 

Description. — A specimen obtained from the rubbly beds of South Cemy is 
certainly distinct from any of the above. It consists of a quadrant of the 
outer whorl and the impression on the matrix of the inner whorls, but it is, 
unfortunately, not well enough preserved to yield definite characters, except 
the shape of the section as shown in PL V, fig. 4. This is seen to be slightly 
transverse (36 — 33) at the spot chosen (from knob to knob), and to overlap but 
slightly the pre^aous whorls. On the surface of the quadrant, near but not at 
the uml)ilical edge, there are signs of six radial knobs, beyond which are about 
twenty peripheral riblets in the same space. These are not actually seen passing 
from side to side, but the surface is here worn away. On the inner whorls the 
knobs seem to be closer together, as if they were only elevations of ordinary 
inner ribs. 
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Relations. — There are only two already known ammonites that I have been 
able to find resembling this in any approximate degree — BeinecJcia rehmanni^ 
Oppel, and Perisphinctes mutatm, Trautschold. The former is figured by Oppel 
in * Palaeontologische Mittheilungen/ 1862, pi. 48, fig. 1. The build of the 
section is of the same type, but there is no proof of the intermission of the ribs 
on the periphery and therefore of its being a Reineclciay though it is from the 
" zone of Ammonites rtuicrocephalus.^^ The section and other details of Perisphhwtes 
mntatus are given by Nikitin, Mem. Soc. Imp. Xat. Moscou (1881), vol. xiv, pi. i, 
figs. 1 — 3. This shows similar side knobs and peripheral ribs, but the shape and 
proportions of the outer whorl are quite different. It belongs to a slightly higher 
horizon, but is a companion of P.funatns. 



Perisphinctes, sp. 2. Plate V, fig. 5. 

Description. — A fragment of an outer whorl from the Upper Beds at Holwell 
may be the indication of another species. It is remarkable for its quadrate 
section. The umbilical portion of the side of the whorl has large radial swellings, 
but the periphery is too rough to show the minor ribs; those of the previous 
whorl are seen, however, as impressions on the inner side. The specimen might 
possibly be an indication of P. mntatus. 



Family Harpoceratid.e. 
Genus CLTBONICEBAS,' nov. 

This genus is established on account of the peculiarities of the sutures of 
A. discus. There are many forms which are discoid, all or almost all of which 
have been called discus. Thus, v. Buch, in his *Trois Planches d' Ammonites/ 
pi. i, fig. 1, gives a figure under that name which he says is distinguishable from 
others wrongly so called, by the sutures; yet the sutures drawn are not those of 
discus of Sowerby. Similarly the A. discus of D'Orbigny, * Pal. Fran9. Terr. 
Jur.,' pi. cxxxi, has sutures quite different from those of Sowerby 's species, and 
more like those of A. aspidoides of Oppel, who first distinguished it from discns 
by its sutures. The genus may be thus defined : 

Keeled ammonites, with sickle-shaped ornament, whose thickness is small 
and involution great, thus producing a discoid form. The sutures can scarcely 
be represented by the usual lobes and saddles, but are thro wn into undulations, 

1 KXvSwviovt a little wave. 
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the axes of which never depart verj- far from the direction of the circumference 
of the whorl, the edges seldom being supplied with secondary branches, and, so 
far as known, never with branches of a higher order- Ex. G. discus. 



Clydoniceras discus (Sowerby). Plate VI, fig. 1 ; text-fig. 5. 

1813. Ammonites discus^ Sowerby, Miu. Conch., pi. xii. 

1862. — — Oppel, Pal. Mitth., pi. xlvii, fig. 1. 

1863. (?) — — Lycett, Suppl. Great Ool. MoUusca, pL xli, fig. 8. 

Tyjye. — Has the following numerical characters : Diameter, 92 mm. Batio of 
transverse diameter '82; of last whorl '60; of thickness '26. The umbilicus is 
closed when the shell is present, infundibular in the cast. Surface imiformly 
convex, but bevelled off at the edge, making the sides of the peripheral portion 
slightly concave. The shell is ornamented with very obscure sigmoid risings, 
bending forwards rapidly at the outside towards the inner margin of the exterior 
bevel. The portion of the body chamber preserved occupies half a whorl. The 
septa are of the same character as those in the specimen here figured, but in the 
type only one or two are seen in their original condition, the rest being worn down 
and imperfectly formed. From the " stone quarry near the House of Industry, 
Bedford." In the British Museum, No. 43942. 

Description. — The specimens of this species examined vary from a diameter of 
44 mm. to one of 168 mm. The smallest (B. M., 33482) has a very sharp 
periphery, but is thickest at the smaller end of the whorl. The sides of the keel are 
slightly concave, but there are no furrows. The ribs are sigmoid but very feeble. 
At a diameter between 50 and 60 mm. the inner part of the whorl rises into radial 
undulations roughly corresponding with four outer ribs. These undulations con- 
tinue till a diameter of about 75 mm. is reached, after which it is difficult to find 
anything to represent them. The shell when preserved becomes smooth and 
shining, with only the finest lines of growth, crossed here and there with equally 
fine spiral lines. The umbilicus appears to be as small as possible through the 
greatest thickness being very near it. The various sutures are given in text-fig. 5, 
a — d. They begin as an undulating toothed line, which gradually becomes more 
complex with growth, the inner lobes and saddles always occupying a forward 
position, the principal lobes running parallel to the spiral, but increasing in 
number, the outer lobe and saddle becoming more accentuated and less regular 
in its running, the lobe being provided with several lobules converging more or less 
radially towards a centre. 

Distnbutioii. — Specimens referred to this species, as here described, have been 
examined from Sudbrook (7), Barnwell (1), Thrapston (9), Bedford (4), Kidling- 
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ton (2), Woodrow (1), "Wilts (1), "Gloucester" (1), Holwell (1), Radipole (2). 
In other words, they have not been found north of Lincoln, and in particular 
none are known in Yorkshire. They would seem, therefore, to be dependent on 
the presence of the Great Oolite series below, from the Ammonite fauna of which 
they are probably a relic. Nevertheless they do not characterise any lower 
portion of the Combrash, but where found are absolutely associated with the 
Maci'ocephalites. In the figure given by Lycett of his A. discus, from the Bradford 



B. r'-^^'^V^^'X,/^ 



Fig. 6. — Suture-lobes of Clydaniceras discus. 

Clay, we see the Clydonian characters imperfectly developed, and if these are 
correct, the specimen is probably a forerunner of the Combrash form. 



Clydoniceras hochstetteri (Oppel). Plate VI, fig. 2. 

1868. Ammonites hochstetteri, Oppel, Jahresh. Wurtt. Verein., vol. xiii, p. 174, and Juraform., p. 473. 
1862. — — Oppel, Pal. Mitth., p. 147, pi. xlvii, figs. 2 and (?) 3. 

Type. — The only figures given are those of the sutures. In the text we 
read: "The lobes are very simple, as in A. discAis^ but the side lobe has three 
long-drawn-out teeth, whereas in A. discus there are more. The ribs in young 
examples are broader and less crowded than in A. discus and die out also sooner.'* 
In Oppel's fig. 2 of the * Pal. Mitth. ' it is seen that the side lobe has one bifid 
tooth and one single one. From the Cornbrash of the neighbourhood of Chippen- 
ham. The suture drawn in Oppel's fig. 3 is from a specimen obtained at Lochen, 
near Balingen, which may or may not belong to the same species, but it is not the 
type. 

DescHptmi. — The figured specimen (PI. VI, fig. 2), though only a cast, shows 
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the characters of the species very well. Its diameter is 138 mm.; the transverse 
diameter is '82 of this, the last whorl '58, the thickness '24. The side has a 
peculiar inflated appearance, owing to the rounded infundibular form of the 
umbilicus and the greatest thickness being some way (^ out) from it. The 
periphery is somewhat produced radially. Up to a whorl breadth of 48 mm. the 
peripheral portion has the relics of sigmoid radial ribs, just as in C. discus; beyond 
this point nothing appears upon the cast. The sutures are most characteristic. 
They may be described as consisting of 12 narrow-pointed lobes, or backwardly 
directed teeth, whose axes or edges are all more or less parallel to the curve of the 
periphery. The eleven saddles, or forward parts of the sutures, are more or less 
incised, but usually only slightly so. The outer eight of them do not all advance 
to the same level, but hang back in the centre, thus producing the appearance of 
a " superior lateral lobe," the sides of which are more jagged than any other part 
of the suture-line, and form between them, with the intervening shorter saddle, 
the " three teeth " mentioned in the type. 

These peculiarities are continued to the smaller part of the whorl, and are 
quite distinct from the features of G. discus of the same size, as seen by comparing 
Fig. 3 and Fig. 2, though the sutures, as a whole, both show a Clydonian type. 

Distribution. — Besides this specimen from Norton Brize and that recorded 
from Chippenham by Oppel, there are at least two from Bedford and a fragment 
from S. Cerny, recognisable by their sutures and shape, and probably one from 
Holwell of smaller size (64 mm.), in which the sutures are not so well developed. 



Clydoniceras ptychophomm (Xeumayr). Plate VI, fig. 3. 

1869. Ammonites diacus, Brauns, Der Mittlere Jura, pi. 2, fig. 4 (nou fig. 1). 

1871. Harpoceraa ptychophomm, Neumayr, Cepli. v. Balin, Abh. k k. G^eol. Heichsanst., vol. v, p. 27. 

Type. — Brauns, figuring a species as Am. discus^ says of it that it has flat, 
broad ribs, which correspond each to 6 — 8 fine ones, which bend sharply forwards 
to pass over the periphery. The diameter is 33 mm., the thickness is 8 mm., and 
the height of the last whorl is 17mm. The umbilicus has a breadth of 6 mm. 
This at first grows with the outside of the shell, then remains stationary, and later 
becomes narrower. The sculpture is lost with age, and three quarters of the last 
whorl is body chamber. From Lechstedt, in Macrocephalus beds. Neumayr {loc. 
cit.) calls the species thus defined Harpoceras ptifchophormn^ thereby making it the 
type. The sutures are drawn in Brauns' figure, though not mentioned. They 
consist in an undulating line which sinks in the centre and there terminates in 
a point directed backwards. 

Descnjytion. — If this be a distinct species, which seems by no means certain, 
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then we can verify the statement of Neumayr that it is found in England » 
though he gives no details except mentioning that it is from the zone of 
Macrocephakis. A specimen showing the peculiarities relied upon is in the 
British Museum (33541) said to have been obtained from the Cornbrash of 
Trowbridge (Pi. VI, fig. 3). This has a diameter of 80 mm. The half of 
which it is composed seems to consist entirely of body-chamber. The ribs 
are fairly straight at first but towards the periphery they bend rapidly forwards ; 
later they become rougher and more separate and then soon die away. This 
would appear to indicate an adult form. The breadth of the periphery also 
diminishes and the shell becomes almost of the shape of G. discus. The siphuncle 
is seen in the cross-section to lie below the level of the keel. So far there is 
nothing distinctive, but two other features are only seen in the specimen and 
description given by Brauns. The transverse section exposed by fracture shows 
by the matrix which fills the umbilical cavity that that cavity was larger at 
one time than at a later, the diameter of the cavity decreasing with growth from 
6*5 mm. to 5 mm. The sutures also are of the character observable in Brauns' 
figure ; that is to say, they recede farther from the aperture to a point consisting 
of a central prong and two minor side ones. There is, however, only one specimen 
which shows those features. It is even accompanied by a smaller specimen which 
has a furrow on either side its keel and shows no sutures. 

Further information is very likely to throw light on the relations of this 
species to the other Clydonicei^ata. If it had not been for Neumayr's giving 
it a name, it would probably have been included in 0. legayij though it is diflBcult 
to imagine how a suture with a central lobe of two teeth could possibly change 
into one with triple teeth. 

Distribution. — A single specimen from Trowbridge. 



Clydoniceras legayi (Rigaux and Sauvage). Plate VI, figs. 4, 5, 6. 

1867. Ammonitea legayi, Rigaux et Sauvage, Mem. Soc. Acad. Boulogne, vol. iii, p. 21, pi. i, figs. 1, 2. 

Type. — "Discoid, very compressed, keeled, with broad, nearly flat whorls, 
ornamented with flexuous ribs ; back square, with a small keel bounded by two 
narrow furrows. Umbilicus small. The external borders are angular." The 
specimen is only 30 mm. in diameter, and is from the " Calcaire des Pichottes,'* 
recognised later as Cornbrash. 

Descnption. — The most nearly perfect specimen seen (PL VI, fig. 4) has a 
diameter of 35 mm., to which its transverse diameter has a ratio of *82 and last 
whorl •57. The thickness cannot here be measured. The umbilical edge is very 
clearly marked, almost swollen, and the inside nearly vertical; the triangular 

8 
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keel and furrows are well marked ; the sigmoidal ribs are very uniform, 38 per 
half-whorl, slanting forwards near the periphery and dying away toward the 
umbilicus. The sutures are characterised by a pair of backwardly projecting 
parallel teeth or lobes, with a saddle between, which does not rise so far forwards 
as those within or without ; both sets are three in number, rising higher as either 
edge of the whorl is reached, and slightly jagged. 

In another specimen (Fig. 5) from the same locality the umbilical half has a 
slope towards the centre. The sides of the periphery beyond the furrows are 
more swollen, the umbilicus is two-elevenths of the diameter, and the greatest 
thickness in the centre of the whorl is '28. A third specimen (Fig. 6) has some 
sign of the collection of the ribs into groups ; its thickness is only '24 of the 
diameter, consequently the sides are flatter. The umbilicus is one fifth of the 
diameter. The sutures are of the same type. 

All these specimens are of small size, and their most remarkable feature is the 
variation of the size of the umbilicus from one eighth to one fifth of the diameter. 
This recalls the character of C. ptyclwphormn^ but in most cases it may be only 
characteristic of an early stage of existence. In this view these small forms 
would be the young of either discus or hochstetteri. M. Rigaux says that discus 
has no furrows in the young of the same size, but it has something that would 
easily become such if a little deeper. The real difficulty is that the sutures do 
not agree at the same size, though we know of no hochstetteri so small as legayi. 
Nevertheless, there is a specimen from Thrapston which has sutures approximating 
to those of hochstetteri and the furrows on either side the keel approximate to 
those of legayi. 

Distribution. — This species has been found at Sudbrook (2), Rushden (1), 
Trowbridge (1 ?), Holwell (2), and Thrapston (1 ?). 



Order BELEMNOIDEA. 

The occurrence of Belemnites in the Cornbrash appears to be doubted, as 
none are mentioned in H. B. Woodward's list except a " sp." from Dorsetshire, 
Avhile Fox-Strangways records them with a query. The actual records are : 
Belemnites tornatilis (6, 28); Bel. sp. (4-3). 

The first of these refers to the Belemnites found in the " clays of the Corn- 
brash " in Cayton Bay. Phillips states, in his first edition of the * Geology of 
Yorkshire,' that " no Belemnites have been found in the Cornbrash of Yorkshire," 
but in 1835 this statement becomes " Belemnites are rare in the Cornbrash 
of Yorkshire." Leckenby, writing on the Kelloway rock (25), records B. tornatilis 
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from that horizon, but does not mark it as occurring in the bed below. Wright, 
however, (28) records it as from the Cornbrash in Mr. Leckenby's cabinet. 
Nevertheless, after this date, Phillips, in his *Belemnites' (Pal. Soc), states 
that " as far as he remembers " no Belemnite has been quoted from the Cornbrash 
except by error. It would seem, therefore, that the ? is justified by the 
literature. We may take it, however, that Leckenby's specimen has since been 
confirmed by the discovery of a second specimen of Bel. redivivus {q. v.) by Mr. 
H. Keeping. 

The second record is from Helpstone, near Peterborough, by Mr. Sharp. 
There is a fragment of Belemnite in the Sharp collection at Birmingham, but 
it has no label. It appears to be in a Cornbrash matrix like that of other 
Cornbrash fossils ; it is rather stout and shows no furrows, and could not be 
named even if localised. 



Belemnites redivivus, sp. nov. Plate VII, fig. 1, 2. 

Type (PI. VII, fig. 1). — This is a portion of the guard including the alveolus. 
The length of the axis {i. e. between the extremities of alveolus and guard) is 
60 mm. The antero-posterior diameter at the alveolar apex is 19 mm., and the 
transverse diameter 18 mm. This compression is caused by a slight flattening on 
the two sides of the post-apical surface. On the ventral side is a narrow 
gi'oove commencing at the apex, expanding opposite the middle of the axis, 
and dying away at the upper two-thirds; it has rounded boundaries. There 
are no other marks on the surface. The alveolus has an angle of about 22°, 
and its apex is situated at about 8^10^ of the antero-posterior diameter, and 
the thickness of the guard on either side maintains the same proportion through- 
out. It is from clays refeiTed to the Cornbrash in Cayton Bay, associated with 
Macrocephalites hervei/iy and is in the Sedgwick Museum (Leckenby coll.). 

Descnption. — Another example from the same localitj'-, obtained by Mr. Henry 
Keeping, differs only slightly from the type in being a little narrower in pro- 
portion — its outline tending to a more conical shape. The dimensions are : 
Length of axis 68 mm.; diameter 17 X 16; angle of aperture 24°; apex at a 
point 7 — 10 along diameter. The species belongs to the group that has been 
variously named after Bel. pnsozianus^ Bel. owenii^ and Bel. viaijnificuSj which 
characterise the zone above. It has the same kind of groove and compressed 
shape, but the relative length of the axis is very much less, being only 3-^ (f t)» 
or 4 (ff), instead of 6 or more as in B. imsozianus. It is the first and less 
characteristic form which presents itself on the revival of Belemnite life in this 
country. This is the form which has been called tornatilis^ but though the latter 
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species is shorter it is also much narrower, so the proportion is 1 0. This is its 
next successor in the Kelloway rock. 

DistribiUion. — All the known specimens (two in the Sedgwick Museum and two 
fragments in the York Museum) are from the clay at Cayton Bay. 



GASTEROPODA. 

The remains of Gasteropoda in the Combrash are not numerous, and afford 
little scope for any general observations. It must be borne in mind, however, that 
we are dealing now with a group which contains both recent and fossil members, 
and the classification and corresponding nomenclature are to a large extent derived 
from the former by the consideration of parts not observable in the latter. In such 
a case the placing of any fossil in a family or genus not founded on positive shell 
characters may be a matter of unverifiable opinion. They may be treated of 
accordingly in the order and under the families adopted by Hudleston in his 
memoir on the Inferior Oolite Gasteropoda. 



Family Aporrhaid^. 

Gemis ALABIA, Morris and Lycett. 

The records of Alaria are as follows : 
A. bispinosa (6, 28). 

*A. bispinosa var. elegans (50). *A. mynrus var. teres (50). 
*A. hamtcs var. phUlipsii. A. trifidu. 

The early entry of A. bispinosa indicates only a member of that group. The 
variety elegans is taken here to be a distinct species described as A. bicarnis (see 
p. 63). A. hamus var. phUlipsii is taken to represent A. composita (see p. 64). 
A. mynrus var. teres is described under the name A. einnacea (see p. 61). The 
specimen recorded as A. tnjida is not well preserved, but has no relation to 
Phillips' species, and, like some other specimens, suggests an Aporrhais. 

The species of Alaria depend on (1) the nature of the wing, (2) the ornament 
of the spire. The latter feature divides them into groups, the former separates 
species within those groups. The groups are those ornamented (a) with simple 
lines, (6) with a median spiral keel, or {c) with longitudinal ribs. 

(a) Spire with simple lines (" Myurus group," Hudleston). 
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Alaria erinacea,^ Piette. Plate VII, figs. 3, 4. 

I860. RosteUaria Uevigaia, Heb. and Desl., Bull. Soc. Linn. Normand., vol. v, p. 11, pi. vi, fig. 10 

(nan Morris and Lycett). 
1864. Alaria herinacea, Piette, Pal. France, t. Ill, p. 122, pi. xii, figs. 2—5 ; pi. xxxiii, figs. 1, 2. 
1884. Alaria myurus, var. tereSf Hudleston, Gteol, Mag. [3], vol. i, p. 197, pi. vii, fig. 4. 

Type. — " Shell fusiform, composed of 10-11 convex, rounded whorls, covered 
with very fine spiral striae. The last whorl is doubly keeled and is gibbous on the 
side opposite the wing. The posterior keel, which is the stronger, carries a spine 
or rudimentary wing placed at equal distances from the wing and the gibbosity. 
The young have no such spine. The suture is very pronounced. Wing formed of 
two digitations, wliose curvature is unknown. Canal straight. The base is covered 
with larger, alternating with finer, threads" (Piette) — Callovian, Montreuil Bellay. 

Description — The specimen figured in PL VII, fig. 3, is the same as that figured 
by Hudleston {loc. cit.), and is still the only one known that preserves the ornament. 
It agrees in all particulars with the above description and with the figures quoted, 
except in (1) the presence of a gibbosity in the last whorl, which is apparently 
accidental ; (2) the occurrence of a spine before the lip is reached, which inay have 
existed when the shell was broken, or more probably has not yet been developed ; 
and (3) the finer details of the ribbing. On this latter point Piette states that 
there are 23 lines on the penultimate whorl, of which 11 are large, alternating 
with very fine ones ; the latter in some cases are wanting. Hudleston's description 
of our present specimen states that " the furrows are narrow and shallow ; there 
are about 20 on the penultimate, the intervening space being about three times the 
width of each groove, and presenting a flat, strap-like appearance. One of the 
straps tow^ards the middle of the whorl is rather wider than the rest, but scarcely 
more prominent. This represents the median keel." The earliest whorls look 
very smooth, but the furrows gradually die out, and are ultimately masked by fine 
lines of growth. The anterior canal also loses its ornament and becomes smooth 
after a few alternate large and fine threads beyond the anterior band. It is certain 
that both of these bands ended in a spine. 

Relatians mid distribution. — Hudleston considers this as " almost ... a new 
species" as compared with A. mymiiSf and that it is very near to the A. laevigata of 
Hubert and Deslongchamps. These are just the two species to which Piette refers, 
but he identifies the species with the latter instead of regarding it as a variety of 
the former. It cannot be a varietn in the strict sense of an Inferior Oolite species, 
though it is probably a mutation ; but our form has changed more than Piette's. 
The figured specimen is from the characteristic Cornbrash of Scarborough and in 

^ The name is spelt by the author with an h, but presuming that the reference is to the " spine '' 
on one of the *' keels " this is probably an oversight. 
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the Leckenbv Collection of the Sedgwick Museum. There is, however, a cast from 
Bedford which corresponds in the shape of the spire, which, if casts can be named 
at all, should be placed here. But the last whorl here becomes more angular by 
the development of more conspicuous keels, the posterior of which shows two 
spinous risings, while the anterior shows one, before the aperture is reached (see 
PL VII, fig. 4). 

(/>) Spire with a median keel. 



ia tridigitata (Piette). Plate VII, fig 5. 

1855. Pterocera tridigitata, Piette, Bull. Soc. G-eol. France [2] vol. xiii, p. 89, pi. v, fi^. 4 — 7. 
1864. Alalia tridigitata, D'Orbignv, Pal. Fran9., Terr. Jurass., vol. iii, p. 76, pi. x, figs. 4, 5. 

Type. — Shell fusiform, Avith 7 or 8 smooth, keeled whorls ; the last whorl with 
two keels. Wing formed by two thick digitations keeled outside and furrowed 
within. The posterior digitation turns towards the summit of the spire, describing 
a curve and ends in a point ; the other descends first in a straight line, describes 
two festoons, and then suddenly rises, becoming thin, and forming a curve. Canal 
long and broad, descending at first in a straight line and then turning suddenly 
in the form of a hook. The last whorl on the opposite side from the wing tends 
to become slightly gibbous and has the keels more marked. From the marly 
limestones representing the Cornbrasli at Rumigny (Ardennes). 

Description. — The specimen figured (PI. VII, fig. 5) does not fully show the 
remarkable bendings of the type ; but if these be interpreted as the final products 
of growth under favourable circumstances, our shell is just such as might produce 
them, as it agrees in all the other characters. The central keel is very marked, and 
the suture lies, as it Avere, in a deep valley between two parallel elevations. There 
is no sign of any finer ornament, in both cases probably a matter of preservation. 
The two ridges on the last whorl and the corresponding digitations are very thick 
and there is a deep excavation between them. Posteriorly the wing sends a branch 
backwards over the whole length of the penultimate whorl. The whole has a 
characteristic lumpy aspect, the short canal especially so. The only specimen is 
from Murcot, and is in the author's collection. 

Eelatious. — Piette does not compare this with any other species, regarding it 
as very distinct. Nevertheless it has great resemblance to A. jnipasfoi'ims which 
jiccompanies the type, but the canal is more stumpy. The last named has also a 
greater length of wing before the digitations separate and is strongly striated in 
the spire. It is probably continued into the Oxfordian A. glaiicus^ D'Orb. 
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Alaria bicomis, sp. nov. Plate VII, fig. 6. 

1884. ? Alnria bispiTwsa, var. elegans, Hudleston, Geol. Mag. [3], vol. i, p. 152, pi. vi, fig. 8. 

Type. — The similarity of this specimen to the one figured by Hudleston {loc. 
cit.) as Alaria bisphiosa var. elegans is such that the description, where it agrees with 
this, will be given in inverted commas : " Approximate spiral angle 32°. Shell 
turreted, somewhat elongate, the spire increasing Avith great regularity." The 
spire as preserved consists of 10 whorls. " The earlier whorls are short, tumid, 
and scarcely angular." The first 3, in addition to spiral lines, have about 12 
coarse longitudinal ribs which absolutely disappear in the later ones, and these **are 
ornamented with spiral lines of great regularity, one of which presently begins to 
develop as a keel rather below the middle of the whorls, which in that part of the 
spire immediately posterior to the body whorl become more angular, the upper 
half projecting outwards to meet the keel, whilst the lower half is slightly con- 
stricted. The spiral lines continue about the same in number but increase in size 
with the increasing whorls. These keels are split by a very shallow spiral groove — 
sutures close. The spiral lines in the anterior portion of the whorls are fewer and 
wider apart than those in the upper portion. A similar style of ornament pervades 
the body whorl, where a very sharp and prominent upper carina occupying a 
median position is developed and a very subordinate anterior one. This upper 
keel is prolonged into a very stout digitation " whose base extends backwards as 
far as the keel of the penultimate whorl, and forwards into a broad glacis ; distally 
it is grooved on the posterior side and curved into a backward hook. " There is no 
trace of any digitation in connection with the anterior keel," which merely drives 
out slightly the margin of the wing. The canal sheath or most anterior digitation 
is at first nearly parallel to the axis of the shell, but soon forms a long curve in a 
plane perpendicular to that of the posterior digitation, and downwards when the 
latter is placed to the left. The upper part of " this portion of the shell is orna- 
mented with spiral lines, which are rather finer than those of the spire." From 
the sandy bed in the Woodstock Railway cutting at Shipton-on-Cherwell. In the 
collection of Mr. Hudleston. 

Distribution. — The agreement with the type of the specimen described by 
Hudleston from Scarborough in so many details, and the divergence only in parts 
better preserved, show that it belongs here. It is of no use to compare our species 
with the " Bostellaria bispinosa " of Phillips ; that name is not sufficiently char- 
acterised and can only serve as a group name. It is not even certain whether the 
specimens so named were bispinose or trispinose. It would appear, however, that 
all the records of A. bispinosa refer to the single specimen here referred to. 

Belatimis. — The characters of the spire not being very remarkable, almost any 



64 FAUNA OF THE CORNBRASH. 

Alnria not actually showing the digitations of the wings, and with whorls striated 
and keeled may represent this, such as A. camutu (of Piette or A. polygoiia). It 
seems very probable that the second species figured by Phillips, as B. bispinosaj 
from the KelloAvay rock (loc. cit.j pi. vi, fig. 13) is the same as this. For the 
long digitations might easily be found to be hidden in the matrix if the specimen 
were at hand, but the name assigned belongs to the other species (so called) and 
cannot be used for this. The horizon, however, seems doubtful, it having been 
referred in the third edition to the Cornbrash, and called A. mytirus^ which it 
obviously is not. 

(c) Spire with longitudinal ribs (Hamus group). 



Alalia composita (Sowerby). Plate VII, figs. 7, 8. 

1827. Rostellaria compositay J. de C. Sowerby, Min. Conch., p. Ill, pi. dlviii, fig. 2. 

Tupe. — Shell turreted, striated, with costated spire. Last whorl armed by two 
keels, one lobe only cuspidated on the outer lip. From the Oxford Clay of 
Weymouth and Brora. 

Description. — The specimen here referred to this species is of larger size than 
the type, but that is about the only difference. Four whorls before the last are 
preserved, and there were probably at least three more. The spiral angle is 20°. 
The lower half of all the whorls except the last is crossed by about 12 longi- 
tudinal ribs, which are low anteriorly, but swell out to a maximum in the centre 
of the whorl and then die out suddenly, especially in the later whorls. In the last 
whorl they are confined to the keel itself, which they swell out and render gibbous, 
but this gibbosity is lost as the aperture is approached. The lower keel has a 
similar gibbosity in the same way and near the same place, but dies out almost 
to nothing at the edge of the wing. The whole of the surface is covered with 
irregular spiral riblets, continuing below the anterior keel as far as the shell is 
preserved ; and crossing the ribs in the spire over all are fine sigmoid lines of 
growth. The penultimate whorl is very angular in outline, and the wing extends 
back upon it a little beyond the line of knobs. The upper digitation or outer 
process is very short and curved upwards {i.p. backwards). The lower keel 
having died away, the anterior edge of the Aving is carried by a gentle curve to 
the point where the canal sheath is broken off. Where the shell is broken off the 
cast is seen to show only a gentle spiral swelling (the shell being thick) and to 
become attenuated at the apex. The aperture in this specimen shows the thin 
left lip spread over the penultimate whorl. 

Distrihntion ami lirlafio)),^. — The above shell is from Scarborough, in a truly 
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Combrash matrix. It bears the name A. compositay in Lycett's handwriting, but 
has been recorded as A. hamvs, var. 2>hillip8iij which has a different form of wing, 
etc. Another specimen, showing the shell and the wing, but both of them 
chemically worn, is in Mr. B. Thompson's cabinet from Quinton, Northants. 
The cast may probably be recognised by (1) its agreement in proportions ; (2) the 
spiral swelling rising gradually higher in the whorl ; (3) the apex being screw-like 
(cochleate) ; and (4) the gibbosity opposite the left side of the aperture. In this 
case the species occurs at Bedford (see PI. VII, fig. 8). 

The species is closely allied to Alaria denticulata (Piette, loc. cit., pi. xvi, 
figs. 4-8), with which the author includes the A. hamns of Morris and Lycett. 
It certainly belongs to that group, but is more angular exteriorly when well pre- 
served, and has a shorter wing, and in any case the name compositrij not considered 
by Piette, has the priority. This species is quoted under Piette's name from the 
Combrash of Boulogne. 



Alaria palmata, sp. nov. Plate VII, fig. 9. 

Type. — Spiral angle 23°. Three whorls of the spire preserved behind the 
last ; probably there were three more. Ornament of the Jiamus type — i. e. 
longitudinal ribs affecting the anterior half only — greatest in the penultimate 
whorl, dying out towards the apex, but reduced to denticulations of the posterior 
keel in the last whorl. This keel is gibbous on the radius perpendicular to the 
direction of the Aving on the side of the aperture. The anterior keel comes to its 
maximum near the same spot and dies away on either side. The whole is 
crossed by 13 riblets per whorl, extending 4 or 5 riblets below the anterior keel, 
the canal sheath below being bare. It bends towards the wing and is of medium 
length. The outside of the wing is imbedded and cannot safely be removed, but 
the keels must both die out without making any digitation. The wing extends 
backwards to the middle of the prepenultimate whorl, making a wall of shell 
behind the aperture. It also extends forwards half way down the canal sheath, 
and then is cut off squarely and the posterior border seems to be continued 
backwards like a horn. The wing is very thick and massive. The specimen is 
from the rubbly Cornbrash of the Woodstock railway cutting at Shipton-on- 
Cherwell, and is in the collection of Mr. Hudleston. 

Distribiition and lielations. — The character of the wing of this species removes 
it from all the ordinary forms of Alaria and makes one think of ApoiThais ; but the 
posterior whorl of the shell does not seem to have been reflected on the inner lip 
of the aperture. It is comparable, however, to Apoirhais ^x^goda of Morris and 
Lycett in respect of its wing, though different in all other respects. 
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Alaria, sp. ind. 

Besides the specimens above enumerated, which show the characters of both 
the spire and the wing, there are others in which the latter is wanting and the 
species of which cannot therefore be adequately determined. 



Family CERiTHiiD-ii:. 

These so-called cerites can only be defined as shells with dextral apex, of small 
spiral angle and small body-whorls, with simple interior cavities. Scarcely as 
much as this can be said of all the shells which are or have been included under 
this title, yet the definition above given would include such shells as Terebra, 
Turritellaf and Scalaria. Fossil shells of such unspecialised character cannot be 
definitely arranged in families by means of their forms alone. It is useless to 
attempt to thrust the creatures of the Jurassic period into the pigeon-holes 
prepared for the most part only at a later date. As has happened among the 
Cephalopoda, the seat of variation has doubtless varied from time to time, and the 
classification to be true to nature must vary likewise with time. 

Deslongchamps, who first studied the cerites of the Jurassic rocks, noted that 
they had " a facies different enough \_assez different] from that of living species 
or of Tertiary fossils," but was unwilling to create new genera. He divided them, 
however, into G groups — (1 a) whorls concave in the middle, intumescent at the 
sutures (would now be called Aptyxlella) ; (1 h) whorls concave, raised at the 
sutures {Gvyptauhxx) ; (2) whorls flat or subrotund (mixed, inc. Turritella) ; (3) 
whorls round but not clatlirate {Turritella?); (4) clathrate, muricate {Bittium) \ 
(5) longitudinally nodulose, series oblique from right to left {Gryptaulax ?) ; (6) 
polygonate or tuberculate, one series perpendicular to the suture (various). Some 
of these have channeled apertures and some have not. We cannot therefore include 
the channeling of the aperture in the " family " character. 

The records of Cerithinni are : 

*G. gemmatum (6, 28, 43), */7. muricatnni (1-3, 48). 

*0. vanahile (32, 37). 

For Cerithivm gemimituin and G. iaHlepnncUitum see Bittium pingue^ p. 67. 
For 0. mmicatum see p. 68. Cerithinm raridhile has been quoted from the Corn- 
brash of Islip by Whiteaves, and thence quoted by Phillips ; but the only specimens 
bearing that name are not in the collection of the former but in the Oxford Museum. 
They are two poor casts only, and in any case there is a doubt, as has been noted 
before, as to the horizon from which they were obtained. The species was called 
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a Chemnitzia by the author, but it belongs to the vetusta-gronip of CmtJnum^ as 
defined by Hudleston — a group not elsewhere recognised in the beds above the 
Great OoKte. 



Genus BITTIUMy Leach. 

The genus Bittinm is often quoted as Leach's, but it appears that Leach never 
published anything upon the subject, only naming certain shells in his own 
cabinet by this name. After his death the MS. prepared by him was published 
by Gray in 1847 (*Ann. Nat. Hist.,' vol. xx, p. 267), the already named species 
included in it being indicated, but no description was given. Zittel (* Handbuch 
der Palaeontologie '), and Fischer (* Man. Conch.,' p. 680) give the definition thus : 
" Shell small, lengthened, with numerous granular whorls, irregularly varicose • 
anterior canal short, scarcely distinct, not curved ; lip open, varicose and dilated 
on side, columella edge simple." It is certain that many Jurassic shells show these 
characters rather than those of a Cerifhium with its curved canal. 



pingue, sp. nov. Plate VII, fig. 10. 

Type. — The lower half of the shell preserved, in which are five whorls; the 
greatest breadth along the spirals of the large whorl is 7 mm. The sutures make 
an angle of 79° with the axis, but are impressed lines only. It is ornamented by 
five rows of small equal knobs, joined longitudinally by a broader, and spirally by 
a narrower rising. The longitudinal groups — of which there are twenty-four in 
the last whorl — are curved in a direction concave to the aperture. The base is 
convex, joining the side without an angle. It has seven spiral ridges not divided 
into knobs. The columella is nearly straight, making an angle, or pseudo-furrow, 
with the outer lip. The left lip smooths over the spirals of the outside of the whorl. 

Distnbntion and Relations. — From Scarborough, in the Museum of Practical 
Geology. There is a second example of the species in the York Museiun, but 
it is not known elsewhere. One of these is the foundation for the record of 
G. gemma tum^ but it is not that species, which is not recorded by Hudleston 
from the Cornbrash. It differs in the presence of spiral bands between the knobs 
and the undivided spirals on the base. The last feature also divides it from 
G. mxLlepunctatum (Desl.) of the Oxfordian, which it otherwise much resembles. 
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Bittinm lorieri (H^b. and Desl.). Plate VII, fig. 11. 

1860. Ceriihium lorieri, H6bert and Deslongchamps, Bull. Soc. Linn. Normand., vol. v, p. 192, 

pi. vi, fif;^. 2. 
1884. Cerithitim murieatum, Hudleston, G^ol. Mag. [3], vol. i, p. 54, pi. iii, fig. 4. 

Description. — Our specimens agree in all respects with the type: the length 
is 21 mm. ; greatest breadth, 6 mm. ; spiral angle, 10°. There are sixteen whorls, 
including the apex. The general level of the sides of the spire is almost imiform, 
so that there are steps at the sutures. The longitudinal ribs are 21 per whorl, 
and are closer together than the spiral ones. They decrease in height, and die out 
anteriorly. The knobs are much raised but rounded at the top. On the base are 
seven raised spirals, decreasing anteriorly. The most posterior one is crimped 
posteriorly by the longitudinal raised line. 

Distribution. — Tavo exceedingly characteristic specimens have occurred at 
Shipton-on-Cherwell. More imperfect forms have been found at Thrapston (1), 
at Scarborough (7, including the specimen figured by Hudleston), and at Bedford 
(1). The species occurs also at Le Waast in the Boulonnais. 

Relations. — In these small Bittia^ unless the characters are very closely noted, 
it is impossible to say how far agreement may be recognised with other forms. 
This is a finer shell than B. inngue^ and has 4 knobs in a longitudinal group 
instead of 5, and 21 groups in the last whorl instead of 24, so that the knobs are 
less crowded together. It is quite possible such changes might take place in a 
single shell, but they have not been seen to do so. With regard to 0. muricatumy 
if we define it as having " 5 (or 4) rows of knobs arranged in straight (or curved) 
longitudinal bands," our shell may be included therein, but not if we leave out the 
brackets. The same is the case with G. russiense of D'Orbigny and G. gramilato" 
costatum of Goldfuss. 



Genus CBTPTAXTLAX, Tate. 

The following is the author's definition : " Shell turriculated, pointed, with a 
polygonal spire ornamented with transverse costae, angles of whorls disposed in a 
more or less marked spiral series ; imperforate columella straight, thin, aperture 
ovate, not produced into a distinct canal in front, peristome entire, broadly reflexed 
upon the left lip, a shallow oblique posterior canal in the angle formed by the body 
whorl and outer lip." 
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Cryptaulax tortilis (H^b. and Desl.). Plate VII, figs. 12, 13. 

I860. Cerithium torliley Hubert and DeslongchampSy Bull. Soc. Linn. Normand., vol. y, p. 191, 

pi. vi, fig. 6. 

Type. — Length to breadth, 3 J. Shell twisted, pointed, with a polygonal twisted 
spire ; whorls slightly rounded, showing a variable number of angles, generally six 
or seven. Sutural furrow broad and rather deep. Each whorl is marked with two 
transverse (spiral) ridges placed before and behind. The interval is marked with 
much smaller parallel ridges, variable in num})er. Angles of the whorls arranged 
in a more or less pronounced spiral series. In the Oxfordian of Montreuil-Bellay. 

Descnption. — The length of the figured specimen (PI. VII, fig. 12) is 15 mm., 
and its maximum breadth is about 4 mm. The spiral angle, 15°. Thirteen whorls 
preserved, of which the first two only are smooth. The two bounding ribs and 
one intermediate rib commence together. The second intermediate rib commences 
in the seventh whorl anteriorly to the first, but no more appear. The base has 
five spirals more, and then they are less influenced by the longitudinals posteriorly. 
There are thirteen longitudinal rows in the last whorl. The suture line is undu- 
lating. The aperture is somewhat imperfect in the specimen, but is well shown in 
another. Fig. 13 exhibits the generic characters of the "peristome broadly reflexed 
upon the left lip " and the " posterior canal in the angle," etc. 

Relations. — Roughly speaking, the shells from the Inferior Oolite, referred by 
Hudleston to this species, may belong to it ; but as they differ in some respects of 
an importance equal to that which is often made to separate forms in this class of 
shell, they can be considered perhaps as the ancestors only of shells from which 
the latter are mutations. These differences are a wider spiral angle, less deep 
suture which is not thrown into curves by the overlapping of the marginal knobs, 
and the greater equality of the knobs in each longitudinal group. 

Distribution. — Nearly forty specimens of this have been seen associated at 
Shipton-on-Cherwell. In the collection of Mr. W. H. Hudleston. 



Genns CERITHINELLA, Gemmellaro. 

The genus is defined by the author as follows : Shell turreted, slender, whorls 
numerous, flat, ornamented -with spiral ribs or rows of small nodes ; aperture quad- 
rilateral, with a very faint canal. 
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Cerithinella biserialiSy sp. nov. Plate VII, figs. 14a, 14h. 

Type. — Imperfect at apex and base ; seven whorls preserved in 9 mm. ; spiral 
angle about 12° ; whorls flat ; sutures deep. Ornament consists of six narrow spiral 
bands raised into knobs at intervals, commencing at the posterior end. The first 
row of knobs overlaps the first two spirals. The second row is on the third spiral ; 
the line between the two roAvs slants from the aperture. There are about twenty- 
two pairs per whorl. The fourth spiral is scarcely raised, and appears as a dividing 
line separating two series of knobs. The fifth spiral bears knobs as large as those 
of the first row, but those on the sixth spiral are much smaller. The pairs of 
knobs of the second series do not correspond with those of the first, but are rather 
more numerous, and the lines joining them slant towards the aperture. On the 
last whorl the fourth spiral becomes slightly knobbed, and a seventh slightly 
knobbed spiral is developed, followed by five or more plain spirals on the base. 
This base becomes nearly perpendicular to the outer surface of the whorl, but the 
character of the aperture is not disclosed, being broken away. There is no um- 
bilicus. From Shipton-on-Cherwell. In the collection of Mr. W. H. Hudleston. 

Distribution and Relations. — The type is the only specimen known. Though 
the aperture is not seen, this appears to agree otherwise with the definition of 
Cerithinella^ and especially it agrees with the figures given by Hudleston, in his 
pi. xii, of our own Inferior Oolite forms, in having the posterior part of each whorl 
ornamented independently of the anterior part. 



II 



Cerithium'' multivolutum, Piette. Plate VII, fig. 15. 



1857. Ceriihium multivohUum, Piette, Bull. Soc. Geol. France [2], vol. xiv, p. 547, pi. v, figs. 17, 18. 

Ti/j)e. — " Shell turreted, lengthened, composed of a large number of narrow whorls 
whose surface is flat or slightly convex, which appear smooth at first, and are so, 
in fact, in many individuals ; but on specimens better preserved can be distinguished, 
with good eyes, a range of fine granulations and some transverse striae along the 
suture — and on the shell also can be seen pretty regular, flexuous, longitudinal 
stride." From the marly limestone of Rumigny and £parcy. 

IJescHption. — The specimen here figured is imperfect at both ends. It shows 
eight whorls in a length of 22 mm. The spiral angle is 13°. The sutures are 
scarcely impressed, the whole surface being practically conical; they make an 
angle of 85° with the axis. The lower part of the spire is quite smooth, but the 
upper part shows five Avhorls preserving their oblique grooves (doubtless the 
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" striae " of the type), bending very slightly towards the aperture, sixteen in a 
whorl at last — stronger and fewer near the apex. Also " with good eyes " ^ the 
excessively minute spiral striae may be noted near the posterior suture, if not all 
over. There are no Nerinaean processes, but the characters of the base and aper- 
ture are not here shown at all. 

Distribution and Relations. — This specimen is at present unique and comes from 
Shipton-on-Cherwell, and is in the collection of Mr. W. H. Hudleston. It is 
identified with Piette's figures 17 and 18 only — perhaps his figures 16 and 20 may 
be different. This species is abundant in the Cornbrash at Le Waast as well as in 
the underlying beds (Jide Rigaux, * Bas Boulonnais,' p. 36). 



Family Xerin.eiixk. 

First named by Def ranee (* Diet. Sci. Nat.'), but first defined by Deshayes (* Coq. 
Char, des Terrains,' p. 203). According to the definition there given the shells 
have the aperture subquadrangular and canaliculated, a broad umbilicated columella 
with strong spiral folds and one or more folds in the interior of the inner lip. 
According to this the interior folds and the umbilicated columella would be alike 
essential to the name, but we, nevertheless, call those with solid columellas Nennsda^ 
while those without the folds are distinguished as Apttjxiella. In this case there 
are also other reasons for separation. 



(Jinuis NESINiEA, Def ranee. 

The records of Xerinsed in the Cornbrash are 

*K cingenda (28, 43). *N. yraniilata (5, 6, 15, 28, 34, 43, 50). 

♦iV. fasciata (50). ♦.V. goodhalli (29). 

With regard to .V. cingnuht^ which is an Inferior Oolite species characteristic of 
the Dogger of Yorkshire, it is once recorded by Wright (and after him by 
Etheridge) from an examination of Tjeckenby's collection. But the only Neriiixd 
in that collection is the one now called N.fasnata. (7. r.). 

The specimen in the Leckenby collection bearing the name N. fasciata has not 
exactly been recorded, since Hudleston (loc. <dt.) only mentions the name to reject 
it. He figures it, however, as " Neriiiwa sp." and states that " the matrix is a 
little peculiar, but on the whole resembles that of the Scarborough Cornbrash 
more than any other." This resemblance, I think, is misleading. 

' They were not, in fact, noticed till Piette's description had been read. 
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The records of Nerin^n granulata are numerous, but there appears to be only 
cue specimen between them all. Dr. Lycett figured the single specimen in the 
Scarborough ]Museum. Further remarks will be foimd under that heading. 

The record of X qoc»dhalU is bv ^lacalister as from some Jurassic bed at 
Gavhurst, a locality not now marked as showing Combrash ; but as this is only ten 
miles distant in the direction of the range of that rock from the section at Akely, 
the nf?n:e n:ay probably indicate a fossil thence described here as N. bathonica. 



it 



Nerinsea granulata" (Phillips). 



1835. Ttrelra granulata, Phillips. Geol. Yorkfehire, pi. vii, fig. 16. 

1854. Cerifhivm granuJatvm, Mcrris. Catal. Brit. Foss., ed. 2. p. 24<!». 

1863. Nentia^a granulata, Lvcett, Suppl. to Great Ool. MoUusca (Pal. Soc.), p. 10, pi. xxxi, ^g, 12. 

1875. — — Phillips, oj». cit., 3rd edition, p. 258. 

Lycett's description is the only one yet given; in some respects it doeS not 
agree either with Phillips' figure or his own. 

" Shell elongated, turreted, volutions numerous (about 20) [only 8 shown], 
narrow (so that their height is little more than half of their opposite diameters) 
[drawn only a little less], flattened, but slightly contracted towards the base of each 
volution and encircled with numerous (9 or 10) irregular, unequal, slightly 
nodulous lines; the aperture is small, subquadrate, and oblique; the columellar 
lip Las a single strong plication." Sixteen volutions are preserved. This 
specimen was discovered before the year 1835 (see headlines) ; since then it has 
made no progress, except to reduce to half its size. One after another author has 
had a guess at it. First it was a Trrchra ; then imder Morris in 1854 it became a 
Cei^ihivm; and, finally, when half worn away, it changed to Nenuiea in 1863; but 
no one has seen its interior structure, which should demonstrate whether it is a 
Nenmva at all. 

A second specimen is that in the Museum of Practical Geology, which has been 
compared with N. granvlata. It shows the same ornament as the type. The base 
makes an angle of about 60° with the continuation of the surface, and shows six 
spirals on it. The lines of growth are very fine and nearly vertical. 



Nerinaea bathonica, Eigaux and Sauvage. Plate VII, fig. 17. 

1868. Nerwa^a hathonica, Kigaux et SauTage, Mem. Soc. Acad. Boulogne, vol. iii, p. 27, pl.iii, fig. 2. 

2^yj)e. — Length 120 mm., breadth of last whorl 30 mm., height of the same 
21 mm. " Shell large, elongated, conical, not umbilicated, whorls concave ex- 
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teriorly, smooth, lip with one fold, columella unknown. There are no longitudinal 
striae, and in old age the whorls become less concave and are not swollen near the 
anterior border." From the Cornbrash and Great Oolite of the Boiilonnais. 

Descnptiou. — In the upper bed of supposed Cornbrash at Akely brickyard are 
several fragments of a large Nennasa which seem to belong to this species. They 
agree with it in general shape, size, and spiral angles, in the concavity and smooth- 
ness of the whorl surface, in the slope of the sutures, and in the lack of swelling 
near the anterior border. There is also one strong fold in the outer lip. 



Nerinsea dimidiata, sp. nov. Plate VII, fig. 16. 

Type. — Length preserved 23 mm. Maximum width 5*5 mm. Spiral angle 10°. 
Nine whorls are shown. Sutures inclined 75° to axis. Each whorl has the upper 
part swollen and smooth, the remainder being slightly concave and marked with 
six equal raised spirals. Interior not seen. The surface of the shell is on the 
whole step-like. From Scarborough. In the British Museum. 

Here we also see the interior arrangements. The fold on the outer lip is strong 
and a good deal posterior to the lip on the columella. This latter leaves only a 
narrow inlet between it and the anterior surface of the whorl — like a canal. On the 
posterior part of the columella there is in one case a very feeble sign of a third 
keel (see PI. VII, fig. 16). 

Distnbutian and Relations. — Three fragments from Akely brickyard are all that 
have been seen. They are associated with Anahacia and Avicida, braamburiejuiis. 
It is probable that a similar occurrence in the continuation of this bed past Newport 
Pagnell has caused the record of N. goodhalli (Sow.) at Gayhurst. There is a 
considerable resemblance between the two, but our species has not the swelling 
noticeable in the anterior part of the whorl, nor the long fold on the posterior wall 
in the whorl of the latter species. The first distinction separates it also from 
N. desvoidf/i^ D'Orb., which exhibits different relative positions of the two principal 
folds ; but our species is no doubt related to both these Corallian forms by way of 
ancestry. 



Genus APTYXIELLA, Fischer. 

Apti/xiSi Zittel, name pre-occupied and altered to Aptyxiella by Fischer (' Man. 
de Conchyl.'). Zittel's diagnosis is as follows: "Turreted, very slender, imper- 
forate, aperture quadrangular, inner and outer lips without folds, columella some- 
what thickened." This name may be used for all shells with anterior canals whose 
external shape suggests a Nerinsea^ but whose internal section shows no folds. 

10 
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Aptyxiella lineata, sp. nov. Plate VII, fig. 18. 

Type. — A fragment of length 29 mm. Maximum breadth 8 mm. Spiral angle 
6°. Three whorls are shown. The suture makes an angle of 74® with the axis. 
The surface of the shell is nearly conical, the sutures being very little impressed. 
The ornament consists of fine spiral lines ; the base is angular and smooth ; the 
aperture channeled in front. No folds are seen at either end. From the neighbour- 
hood of Chippenham. In the British Museum (no. 27422). 

Descnjption. — The whorls seem to have a very thin shell, and sometimes show 
nothing within, though sometimes with a quadrate interior and a spiral depression 
along the middle of the outside of the whorl. 

Distribution. — There are two specimens from Chippenham, four have been 
obtained at Shipton-on-Cherwell, and one at Holwell. They are usually in short 
fragments, and appear to have been buried as such in a different matrix from that 
which fills the interior. The general shape of the species shows a great resemblance 
to that of N. shaniiani from Boulogne, but that is said to have numerous folds. 



AptyxieUa blainviUei (Desl.). Plate VII, fig. 19. 

1843. Cerithiutn hlainvillii, DesloDgchamps, Meui. Soc. Linn. Normandie, p. 192, pi. viii, fig. 35. 

Type. — Shell turreted, very long in proportion to its diameter, striated trans- 
versely ; whorls a little less high than broad, concave in the middle, slightly swollen 
near the sutures, where they form a well- pronounced projecting angle; base slightly 
concave ; aperture rhomboidal ; columella ending below by a canal in the form of a 
straight, rather elongated beak. From the Pierre Blanche of Langrune. 

Description. — The figured specimen (PL VII, fig. 19), so far as preserved, agrees 
accurately with the above description, with the figure of the type, and with its 
numerical data. It has no folds when cut. The number of spirals on each whorl 
is normally four, but intervening feebler ones are seen on the final whorls. The 
spiral angle is 16°, and the sutures make an angle of 77® with the axis. 

Distribution and Relations. — Five specimens of this shell have been collected at 
Shipton-on-Cherwell for Mr. Hudleston, but none are known elsewhere. The 
broader form known as G. defrancii has been united to this by some, but the latter 
species differs from ours, certainly in its spiral angle, and possibly in the form of 
its aperture. It comes also from a somewhat different facies of rock which may 
be also lower. On the other hand, it is quite possible that our specimens come from 
the beds underlying the Cornbrash, and not from the Cornbrash itself. The matrix 
is only seen in the interior. 
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Family Eulimid^. 

The family is thus defined in the last edition of Zittel's * Handbuch ' : " Small, 
polished, elongate-conic shells with oval aperture ; the axis often distorted ; 
nucleus dextral." 



Genus ETTUMA^ Risso. 

" Rather thick, highly turreted ; suture distinct ; spire plane, that of the 
summit mammellated; aperture oval, attenuated to the right" (Risso, 1826). 

The sole record of this genus is *Eulima Uevigata (34, 43, 48). There is, how- 
ever, some confusion here. The name was first applied by Lycett (" Great Oolite 
Moll ," pi. XV, fig. 4), to a shell from " near Scarborough," which indicates what 
is now called the Scarborough limestone, but his figure does not correspond with 
the description. In the Supplement (pi. xxxi, fig. 3) he applied the same name to 
another shell, differing from the first in character. In the first he lays stress on the 
character : " Very subulate, the length of their whorls being nearly equal to thjeir 
transverse diameter " ; in the second he says : " Whorls narrow, the height slightly 
exceeds half of the opposite diameter." This latter, from the Combrash, is fairly 
drawn, but coincides better in shape with the former figure. Finally Hudleston 
describes the original by the exact terms used to distinguish it from E. communis^ 
and draws a figure of a form from the Combrash different from either of Lycett*s. 
In his last monograph (" Inf. Ool. Gast.," p. 244) Hudleston classes the Scar- 
borough limestone species with Pseiulomelania^ and queries both Lycett*s figure 
and his own from the Combrash. In these circumstances it appears that we 
cannot call either of them E. IdBvigata^ but must give new names to both. 



Enlima lachryma, sp. nov. Plate VII, fig. 20. 

1863. Eulima Uevigata, Lycett, Great Oolite Mollusca (Pal. Soc), p. 114, pi. xv, fig. 4 (not Suppl. 

pi. xxxi, fig. 3). 

Type. — Sutural angle, including the last whorl, 32°. There are eight whorls, 
the last being swollen. The upper whorls are about half as high as their diameter. 
The surface is slightly convex and polished, the sutures being not deep. There 
are very fine curved lines of growth, and still fiiner spiral lines, almost invisible 
even with a lens. The aperture is pointed posteriorly, and quite round anteriorly, 
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the surface curving round like the side of a dome. The shell is 17 mm. in length. 
From Scarborough. In the Sedgwick Museum. 

Distiihxitxon. — The type is not either of those which have been examined before, 
but as it resembles so closely Lycett*s figure from " near Scarborough," which does 
not agree with his description, that figure may by accident have been substituted 
from another specimen of this species ; but the name goes with the description. 

Relations. — The type is so pointed at the apex and so swollen at the bottom, 
that it resembles a tear-drop, and thus has a quite characteristic aspect. Whether 
any specimens once named Euluna ought not rather to be called Psetidomdaniay 
this at least is a true Eulhw. 



Eulima extricata, sp. nov. Plate VII, fig. 21. 

1882. EfUima Imvigata, Hudleston, G^l. Mag. [2J, toL ix, p. 245, pi, ▼!, fig. 8 (non Ljcett). 

Type. — Length 32 mm. ; sutural angle, 23°. About ten whorls, the last being 
little more than of proportional size ; height f of diameter. " The whorls are 
extremely round and full, with a deep suture which gives a strangulated appear- 
ance. The whorls are so extremely smooth that even the lines of growth can 
scarcely be detected" (Hudleston). They are consequently characteristically 
polished. The last whorl, though seen only at the back, does not seem to be 
elongated. From Scarborough. In the British Museum. 

Distribution. — The specimen figured by Hudleston is also from Scarborough, 
and casts have been seen which from their shape may possibly belong here from 
Scarborough (1) and Sudbrook (1). 

Relations. — The rotundity and strangulated appearance distinguish this species 
very well from any other true Eulivuiy but make it more doubtful whether it is 
rightly referred to that genus. Moreover the specimens are rather large for it. 
Yet there is no Pseudomelania of which they can be suggested as the young. 
In general form they resemble Morris and Lycett's figures of Eul. communis^ but 
according to their description there are peculiarities about that shell neither 
shown in their figures nor repeated in our fossils. The relative shortness of the 
body whorl, even more perhaps than the want of ornament and the size, seems 
to preclude the idea of a Pseudomelania^ so that this species is congeneric at 
least with the specimen figured as Eul. laevigata by Hudleston. 



Family Pseudomelaniad^. 

After having been attached to various groups of living shells with which 
they had some point of resemblance, it has been found that the PseudovfislanicidsR 
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are sufficiently related amongst themselves to justify a group of their own. 
They have elongated, pointed spires, growing to a considerable size, their aperture 
oval, entire, regularly rounded in front, and terminating posteriorly in an angle. 



Ge7itc8 PSEUBOMELANIA, Pictet and Campiche. 

Shell thick and not umbilicated, ornament usually confined to lines of growth, 
columella thick. The principal shells placed here are divisible into two groups, 
one with smooth, rounded whorls with only lines of growth [these are called 
anoptychia by Koken], and the other with a spiral rib near the tip of the whorls, 
at least in the adult [called hypsipleura by Koken]. 

The Pseudomelanias of the Cornbrash have been recorded under the old name 
of Chenmitzia or even Melania. 

G. heddhigtonensis (5, 6). G. scarbiirgeiisis? (44). 

*G. simplex (40). *0. vitUita (5, 6, 15, 21, 25, 28, 34, 40, 42, 44, 48). 

Of these heildwytonensis has never been recorded since. The only recognisable 
difference between this species and P. vittata lying in the prominence or presence 
of ornaments, imperfect ones might be registered imder this name without both 
species being present. P. scarburgensis has been recorded with a (?) only from 
Appleby, and no such specimen has been seen in Mr. Cross* collection. P. simplex^ 
recorded by Sharp from Peterborough- Stilton district, is represented by two speci- 
mens in Birmingham University, but they are worn casts as usual and show no 
definite features. 



Pseudomelania vittata (Phillips). Plate VIII, figs. 1, 2. 

1835. Mel4xnia vittata, Phillips, Geol. Yorks., p. 116, pi. vii, fig. 15. 

1853. Chemnitzia t>ittat<i, cf, Lycett, Suppl. G. O. Mollusca (Pal. Soc), p. 14, pi. xxxi, fig. 10. 

1875. — — Phillips, op, cit., 3rd edition, p. 257. 

1882. — — Hudleston, Geol. Mag. [2], vol. ix, p. 244, pi. vi, figs. 5, 6 a, 6. 

Type is constituted by Phillips' figure only. 

DescHption. — There are about ten to twelve whorls when adult; corresponding 
projections lie in a straight line longitudinally. At the apex the surface is smooth 
and conical, and shows only lines of growth with an undulating twist. These are 
crossed by fine spiral fimbriated lines. At a diameter of 7 mm. the posterior front 
begins to rise and the anterior outside edge becomes angular. The suture makes 
an angle of 75° with the axis. The posterior border rises gradually till the anterior 
edge becomes a sharp spiral and the rest slopes down backwards to the suture ; in 
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front a concavity becomes produced on the surface, rising to and ended by the 
angular edge which leaves a part of the base uncovered — so that there are two 
keels. The aperture is oval and tolerably wide, with fair evidence of thickening 
posteriorly where the callus is very prominent. The fine " growth-line " ornament 
continues over all. The shell is so thick that the ridges make little show upon the 
last. 

Distribution. — It has been thought that this species is peculiar to Scarborough, 
and in fact forty-six specimens showing the shell have been collected ; but one has 
also been obtained from Rushden, in a matrix resembling that of the locality, and 
is now in the Northampton Museum. It is figured in PI. VIII, fig. 1. It must be by 
casts that we may expect to recognise its presence elsewhere, and one of these, I 
think there can be little doubt, is figured on PI. VIII, fig. 2, from Garsdon, near 
Malmesbury. But there are other casts which cannot be referred to the same 
species — some with lioo wide a spiral angle and some with too close a whorl. 
These belong to species which have not been found in the shell, but only in 
the cast. 

Relations. — This species is no doubt removed by small divergences from its repre- 
sentative of the same group in other strata. But it is easily distinguished in the 
adult, for in it the group rose to its acme, at all events in size ; but for ornament it 
is a very good instance of the shells of the Inferior Oolite returning again with 
modifications to their old quarters — when conditions again became suitable {cf. 
Hudleston, * Gasteropoda of the Inferior Oolite,* pis. xviii, xix). 



Family Naticid^. 

Genus NATICA, Scopoli (Adanson). 

More or less globose, smooth, rarely spirally striated, umbilicated or not, outer 
lip sharp, inner lip thickened by a callus. 
The records of Natica are : 

*N. insignis (34, 43). *N. punctura (6, 9, 15, 25, 28, 43, 48, 67). 
N. texata (65). 
To these must be added the records of NeintopsU : 

Ner. archiaci (34, 43). *Nej\ canaliculata (25, 34, 48). 

*Ner. IsBvigata (28). 

The record of N. insignis rests only on the statement by Lycett (* Suppl. G. 0. 

Moll.,' p. 98), " it has occurred rarely in the Cornbrash at Scarborough." His type 

is from the Great Oolite, and measures only 5*5 mm. in length, and there are no 

ornaments. It is not, therefore, to be wondered at that no specimens from the 
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Combrasli are anywhere forthcoming. A small specimen in my collection from 
Bothenhampton might do very well for it, but it is only a young cast, and might do 
as well for the young of N. cJuiicviniana. For N. puiictura see below. N, texata is 
quoted by Beeby Thompson from Stow-nine-Churches. No doubt it is that species, 
but that species is the same as N. montreiiiloms. The resemblance of the two is 
noticed by Lycett, but he says the latter " is less depressed and the aperture more 
lengthened," but in measuring them together I can find no difference between them 
(see p. 80), 

The records of Neritopsis must be taken with those of Natica. They all three 
refer practically to one species — f. e. in the first instance, all to one specimen. 
N. archiaci was D'Orbigny's name for D'Archiac's species, whose figures and 
description he merely copied, but the former's name cavalicidata was pre-occupied 
in Turho. Nentopsis canaliculata is Lycett's eiToneous determination of the fossil 
here called Nat. montreuilensis^ and Nerita Isevigata is Wright's erroneous 
determination for the same specimen. 



Natica punctura (Bean). Plate VIII, figs. 3, 3a; Plate IX, figs. 10, 11. 

1839. Littorina punctura. Bean, Mag. Nat. Hist., toI. iii, p. 62, fig. 23. 

1882. — — Hudleston, Geol. Mag. [2], vol. ix, p. 201, pi. v, fig. 11. 

Type. — "Shell turbinated, finely striated longitudinally and transversely. . . . 
Whorls (6) rounded and well divided, the body whorl occupying one half the length 
of the shell. Aperture eUiptical, pillar lip thick and a little flattened, outer lip 
very thin. Length nearly f inch, breadth ^ inch." From the Cornbrash of Scar- 
borough. Present depository unknown. 

DescHption. — The proportions of the shell vary within certain limits, so that 
the figures above given are not universal. Thus the relative breadth in Hudleston's 
figure is \^^ = f , in the figured specimen |^, a third ^. Also the relative 
length of the body whorl to the whole (along surface axial line) can only be roughly 
called one half; it is y|, yf , ^, ^. The punctures are spiral lines, but correspond 
longitudinally. The spiral angle is 50°-60°. The general surface is throughout 
curvilinear. No angles or straight lines need be employed to represent it. 

Distribution. — This is essentially a Yorkshire fossil, twenty-four having been 
found at Scarborough, but it has extended to Sudbrook (7), Peterborough (1), and 
Bedford (3). Beyond this it has not been found. Naticx of any kind are scarce. 

Relations. — This is not the Natica punctura figured by Morris and Lycett from 
the " Bath oolite " of Yorkshire, as may be seen by the figure itself (it is much too 
broad), and it is not even mentioned in Hudleston's account of the Gasteropoda of 
the Inferior Oolite. Nor is its relation to N. bajocensis any longer upheld. It is 
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scarcely possible, however, to deny the similarity, if not the identity, of the fossil 
from the Dogfger. We seem to be able to trace a very instructive history here. 
The species came from the north, and in Inferior Oolite times reached as far as 
Yorkshire. In Great Oolite times it did not retire to the south, but out of the 
country. With the new and wider expansion of strata^ in Combrash times it 
returned and spread beyond the confines of Yorkshire at least as far as Bedford, 
and later on, as N'. calypso^ it appears to have spread as far as the Ardennes. 
During its wanderings it gradually became thinner. 



Natica montreuilenBis, H6b. and Desl. Plate VIII, figs. 4, 5. 

I860. Natica montreuilensis, Hcbert and Deslongchamps, Bull. Soc. Linn. Normand., toI. y, p. 31, 

pi. ii, fig. 2. 
18l>3. Neritopsii archiaci, Lycett, Suppl. G. 0. Moll. (Pal. Soc.), pi. xxi. fig. 7, p. 21. 
1884. — cancdicul<Ua, Hudleston, GFeol. Mag. [3], vol. i, p. 301, pi. ix, fig. 12. 

? 1863. Naiica iexaia, Lycett, op, ct7., pi. xlv, fig. 30. 

Type. — "Length 14 mm., breadth of last whorl 12 mm. Shell globular, the 
spire not much projecting, smooth throughout, apex obtuse. Whorls rounded. 
Sutural furrow well marked and rather deep. Last whorl larger than the rest. 
Base very oblique. Umbilicus scarcely apparent.*' From the CaUovian beds of 
Montreuil-Bellay. 

Description. — The shells referable to this species agree in every respect with 
the above definition with the exceptions to be noted, and they have somewhat 
the aspect of the same, which is that of a Nentay the spire being so short and so 
few-whorled (3-4). Many of them are " smooth throughout," but the best 
preserved show numerous longitudinal bands like flat folds crossed by over-riding 
narrower and closer festooned spirals without interfering with the visible smooth- 
ness. The umbilicus is small, but perfectly distinct. The inner lip and basal 
part of the aperture is thicker than the outer lip. There are patches of black and 
yellow colour like clouds in the shell, and some retain a black incrustation in a 
separate layer, which may be the remains of an epidermis. The fossils mostly retain 
their shell in Yorkshire, being there thoroughly autochthonous. The shell is thick 

so that in casts the whorls are nearly separate. 

DUtribidioii. — From their home in Yorkshire seven specimens have been obtained, 

and one from Stow-nine-Churches, also casts from Bedford (2), HuUavington, and 

Hoi well. 

Relations. — It is curious that this shell should have passed muster so long as a 

Neritopsis. The specimens only required development. It then appears that the 

whorl continues round the columella and there is no callous plate — much less a 

notch in it. 
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Natica chauviniana, D'Orb. Plate VIII, fig. 6. 

1852. Natica chauviniana, D'Orbigny, Pal. Praii9. Terr. Jurassiques, p. 198, pi. ccxci, figs. 12, 13. 

Type. — " Spiral angle 104°. Length 35 mm. Breadth 29 mm. An interior 
mould a little longer than broad, oval. Spire short, formed with a very convex 
angle, composed of short convex whorls of which the last is twice the size of the 
others. Mouth oval." From the Callovian of Sarthe. 

Descriptian. — The specimen referred to this species has a spiral angle of 84°. 
The breadth is 0*9 of the length. Of this length tlie last whorl is 0v5, making 
the breadth of the last whorl 1*2 of its length. It is a cast or mould, the top of 
the whorls forming a narrow border or ledge. The surface is convex and there 
are four or five whorls. The remains of the uml)ilicus form a deep round pit. 

Didnhution. — Only one full-grown specimen has been seen from Bedford, but 
the little specimen from Bothenhampton would probably grow up into it, and the 
species may therefore be more widely spread than appears. 

Eehitions. — Our specimen has not so wide a spiral angle as the type — but it 
has a wide one, and the other proportions agree. It is remarkable for the great 
width and short length of its body whorl. If we look through the many figures 
given by D'Orbigny, it is remarkable that the only one which approximates to this 
should belong to a suitable horizon. 



Natica sp. {cf. cincta). Plate VIII, fig. 7. 

A single cast obtained from the Cornbrash at Holwell is of so suggestive 
a character that, in spite of its not being in a fit condition to name, it requires 
notice. It cannot belong to any of the above described Naticae, tliough, being 
made of separated whorls, the shell must have been thick and not easily destroyed. 
The matrix and the cast are almost inseparable, so that we may conclude that it 
was a cast before it was imbedded. In other words, it is a remanic fossil, and 
we must look in older spots for its original home. It is a large shell which yields 
(probably) abundant casts. Exactly such a cast is figured by Hudleston (' Gast. 
Inf. Ool.,' pi. xxi, fig. 3), as belonging to Natica cincta — a shell which, though 
not recorded from the Inferior Oolite of Dorset, is abundant in the not remote 
district of Gloucestershire. It would be curious if a shell excluded from a 
district at the time of its flourishing should be introduced into it in later times 
as a reinaniej but it is not impossible, 

11 
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Genus CLOTTOHTONIA, Hudleston. 

This genus, established by Hudleston in 1882 {' Geol. Mag/ [2], vol.ix, p. 203), 
is thus defined by its author : " Shell short, conical, and solid, i^-ith a widish base ; 
shell substance thick. Whorls about 5, flat and angular ; body whorl more or 
less bicarinated, with slight depression of the intervening space. Surface smooth 
or ornamented with rugose lines of growth. Aperture ovate to ovate-oblong, 
rounded anteriorly. Pillar nearly straight and with little or no callus." The 
author now places this amongst rseu(Jomela)iiad^ ; but it is a little difficult to range 
a genus whose diagnosis commences " shell short " in a family stated to have its 
" shell elongated." This, at all events, is impressed on one by the shell described 
below, which shows an extreme approach to a Natica. 



Cloughtonia depressa, sp. nov. Plate VIII, fig. 8. 

Type. — Spiral angle 95°. Extreme height 25 mm. Breadth of last whorl 23 
mm. Wliorls 4. Upper whorls squarely rounded. Body whorl in cast is swollen 
round the suture, then slightly hollowed out anteriorly to this, then swollen along 
a spiral line. Beyond this it is rapidly bent inwards to form the inner boundary 
of the aperture, the outer lip at the same time expanding longitudinally. Any 
umbilicus would probably be covered by the very thick shell, which, however, 
becomes thin where preserved between the matrix filling the aperture and the pen- 
ultimate whorl. Surface of cast quite smooth. From Sudbrook. In the Sedgwick 
Museum. 

It is probable that the irregularity of the spire and the expansion of the outer 
lip are due to pressure on the matrix. The swelling round the suture may not 
indicate any such swelling on the shell, but rather its hollowing out within, for 
the apparent furrow between it and the penultimate whorl is entirely filled with 
the shell substance, broken off above and thinning greatly below. 

Dwtribution and Relations. — Only this one specimen has been seen. The aspect 
of the matrix seems certainly to confirm its derivation from the Combrash, and it 
thus forms a link between the somewhat similar shells in the Inferior Oolite and 
the Portland (see Hudleston, loc. cit., p. 203). The drawing in of the bofiy 
whorl on the inner side may be more or less characteristic of the genus. 



TuEBiNOiD Shells. 

Some various records of Turbinoid shells are as follows : 
*Amherleya armigera (34, 39, 50). * TMtonna phillipsi (43, 50). 
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ParpuHna mmata (6, 25, 28). Turbo elahoratus (25, 28, 43). 

Parpuriiia cotidensata (50). * Turbo fimiculahts (6, 28, 50). 

Botella expansa (G). 
Of these, for Amberleya armigera see Encyehis armiger. Littovina philUpsi has 
not been seen distinct fi'om Eucyclus armiger. It belongs originally to the 
Scarborough Limestone. Purpnrina ornata was the name assigned to the shell 
afterwards described by Lycett as Amberlnja armigera. Purpnrina condeusata 
has been stated to be the same as the Cornbrash form previously referred to 
Turbo elabomtuSf which latter form will be found here under the first title. Turbo 
funiculatus ishere described as Littorina cassius 3,nd liotella expansa as Uelicocryptus 
apertioi\ 



Family Tkociioxematid.e. 

This name is used by Zittel for a number of genera which are considered of 
doubtful position with respect to the Littoriuideej Turbinidddy or Purpurinidsey but 
agree in having their whorls ornamented by spiral keels. 



Genus ETTCYCLTTS, Deslongchamps. 

Established by Deslongchamps in 1860 (* Bull. Soc. Linn. Norm.,' vol. v, p. 141) 
as follows : " Pyramidate, or nearly turriculate. Shell very thin ; whorls rounded, 
increasing regularly ; suture imbedded ; surface covered with various transverse 
[spiral] folds, some more developed than others and forming one or more keels, 
crossed by numerous longitudinal lines. Base oblique, more or less rounded with 
concentric [spiral] folds, non-umbilicated ; mouth oval, right lip semicircular, thin ; 
left lip not seen on the return of the spire, but resting on the columella, which it 
thickens and enlarges, unites at a more or less open angle, but makes no notch 
with the right Up." 

A large number of Jurassic species correspond with this generic description, 
amongst them the Cornbrash form, which must be referred to it, though it has been 
called Amberleya. The original diagnosis of the latter genus does not suit the 
species referred to, as will be seen by the following quotation, in which the differ- 
ences are italicised : " Shell turreted, turbinated, apex acute ; whorh fattened abore^ 
convex and nodtdated beneath, the last whorl ventricose ; aperture ovate, entire, 
inner lip thickened and nearly covering a small umbilicus ; sutures deeply 
impressed; no columella J"^ The shells answering to the description of Kneyrhis 
were at the same time referred to Littorimi. It was only later that Lycett ex- 
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panded the meaning of Amberleya to include two other genera, one of them 
acknowledged to differ only in details from his former Littorina. Eucyclus is too 
well characterised a genus to admit Amberleya nodosa within its limits. 



EucycluB armiger (Lycett). Plate VIII, figs. 9, 10. 

1863. Amberleya armigera, Lvcett, Suppl. Great Ool. Mollusca (Pal. Soc.)t P- 20, pi. xxxi, fig. 6. 
1884. — — Hudleston, Geol. Mag. [3], vol. i, p. 245, pi. viii, fig. 5. 

Type. — " Shell conical ; spire elevated, pointed ; volutions 5, convex, somewhat 
angulated with 4 encircling costaB or carinaB which are densely and delicately tuber- 
culated and decussated by fine striations, the two lower costaB being much larger 
than the upper, so that the lowest costa overhangs the upper part of the next 
volution ; the base has 5 encircling serrated costae ; there is no umbilicus. Height 
10 lines, length of the last volution 8 lines." From Scarborough. In the Leckenby 
Collection. 

Descnption. — The fourth row of knobs from the top occupies the crest of the 
angle and divides the surface into two halves, the lower half being occupied by 
smaller and more regular knobs, the third row from the top the largest and fewest. 
The succeeding whorl does not reach quite to the crest, so making a deep suture 
which is a well-marked feature of the shell. The upper whorls contain 3 rows 
only. Six spirals can be counted on the base. One specimen shows the aperture 
in a perfect condition ; the outer lip is angular in the centre, after the pattern 
of the whorl. It meets the straight columella at an angle, almost like a channel. 
The deposit from the inner lip obliterates the spirals on their reaching the 
columella. 

The shells of this species are usually preserved and casts are rare. They show 
the shape very well, especially the deep sutures, also remains of the keel at the 
angle and of the rows of knobs on the base. 

Distribution, — All but one of the specimens seen are from Scarborough (22) ; 
the exception, which, being in a soft matrix, is more easily worked out, is from 
Sudbrook. 

lielations, — This species is very closely allied to " Tarho " menani^ Goldf. (after 
D'Orbigny), but the angle and the strong features of the third and fourth rows of 
knobs are more marked. These are little more than local varieties, the one of the 
other. Littorina ijMllipsi^ which has been supposed to occur also in the Combrash, 
is said to have a shorter spire and smaller number of whorls, and it is drawn as 
having no such deep sutures. I have not seen such in the Cornbrash. There is, 
however, some variation in size of shell and angle, but not beyond the ordinary 
range of a species. 
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Genus LITTOBIVA9 F^russac. 

As the presence or absence of a pearly layer fails as a criterion between Litforina 
and Turbo in Jurassic rocks, the employment of either term must not be considered 
as stating anything upon that point, except that no differentiation into two layers 
of different character has been observed. Turho^ however, is also characterised by 
having a calcareous operculum. Such opercula would not more easily perish, I 
suppose, than the shell, for we have examples, as in Euomphalns and NeriUi^ in 
which they are preserved. Absence of opercula from the beds where the shells in 
question are abundant is as good a proof as we can desire that they are not Turbines. 
We must adopt, therefore, other names than Tnrbo for turbine-like shells if we 
would use exactness.' Liftorinm are compact shells and the aperture is affected 
somewhat by the preceding whorl. 



Littorina cassiuB (D'Orbigny). Plate VIII, fig. 11. 

1855. Twrfeo caseivs, D'Orbigny, Pal. Fran9. Terr. Jurassiques, vol. ii, p. 350, pi. cxxxiv, fij^s. 1, 3. 

Type. — " Shell oval, conic, slightly umbilicated, spire regular, composed of 
slightly convex whorls provided with 4 longitudinal [spiral] ribs formed by hollow 
tubercles, elevated and imbricated. The last whorl has 11 similar ribs of smaller 
and smaller size. Mouth round, thickened in the columellar region. Length 
15 mm." From the white limestone of Langrune and Luc. 

Desnydwji. — The single specimen in hand is of the right size and shape, having 
a spiral angle of 62°. In the uniformity of the ribbing throughout and in the 
number of ribs or rows of tubercles in the upper whorls it also agrees. According 
to the description it should have a slight umbilicus ; it has at most the feeblest 
umbilical slit, but more so than the figure. There should be 11 ribs in all on the 
last whorl, and it has at most 9. The tubercles should be hollow, and they are so 
filled or covered with matrix that this character cannot be determined — the shell 
being the softer — but one or two appear to be excavated towards the aperture. 
This specimen is from Scarborough. 

Itelations. — This is not the same specimen but appears to be of the same species 
as that figured by Hudleston as Turbo funiculataSy though the angle as drawn is 
larger. The base and aperture are not seen in that fossil, and the ornament and 
shape do not seem to agree with the Corallian shell as figured in 1881. Our shell 
differs from L. davoudi (D'Orb.) in the spiral angle, coarseness of ornament, and 
umbilicus. 

^ See remarks by Hudleston to the same effect (* Geol. Mag.' [2], vol. viii, p. 52). In his * Memoir 
on the Gasteropoda of the Inferior Oolite * Turho has almost disappeared. 
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Genus FUBPUBINA, D'Orbigny. 

Tliis genus was defined by the author in 1850 (' Prodrome,' vol. i, p. 270) 
as having a ** large aperture provided in front only with a very narrow furrow 
(sillon), which replaces the notch (echancrure) of the Purpum. Columellar border 
not flattened." He thus included the shells later called Eucyclusy to which, in fact, 
the majority of tlie examples quoted below belong. Properly speaking, perhaps 
this name ought not to supersede D'Orbigny's. But there are certainly two genera 
included here, which possibly D'Orbigny would have recognised had he lived to 
write the text on the genus ; and Piette, who constituted EucychiSy restricted Fur- 
pnrinn to those of which it could be said : " Angular posteriorly, body whorl large, 
ornamented with longitudinal ribs crossed by spiral striae." 



Purpurina condensata, Deslongchamps. Plate VIII, figs. 12, 13. 

18G0. Purpunna cundensata, Deslongcliamps, Bull. Soc. Linn. Normandie, vol. v, p. 178, pi. i, fig. 8 ; 

pi. xi, fig. 5. 
1882. — — Hudleston, Geol. Mag. [2], vol. ix, p. 196, pi. v, fig. 3. 

Type. — " A globular shell with a short spire. Whorls strongly rounded, slightly 
flattened for a certain distance facing the extremity of the spire, thus forming a 
very obtuse keel. Last whorl very large, with the surface adorned w4th about a 
dozen large rounded longitudinal folds, but transversely by very numerous regular 
small furrows. Mouth elliptical, lips united without a trace of demarcation, forming 
in front a very broad and very short gutter. Umbilicus small, but quite uncovered. 
Length l-i mm., length of last whorl 9 mm., breadth 10 mm." 

IJesrription. — Two specimens of this species have been seen, which are almost 
exact representations of Deslongcham})s' figures. The smaller of the two (PI. VIII, 
fig. 12) retains the shell, and shows the young form ; the larger (fig. 13) is a cast 
only of the variety wnth coarser spirals, which should be called riblets rather than 
furrows. These are only feebly indicated. The differences noted are in the pro- 
portionate size of the last whorl. In our specimens we should not say "very 
large," for it is a good deal narrower and much shorter in comparison. The state 
of the apertures preserved does not enable us to verify the existence of a gutter, 
on which the genus depends. Better specimens alone can decide whether they 
are riuyitriua or not. 

DistrUnition and Relations. — No others than these two specimens from Scar- 
borough have been seen, but the species occurs there also in the Kelloway Rock 
(fide Hudleston). Though these specimens have been called Turbo elahm'atm^ they 
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are not the same as the type of that species, which, Hke most, if not all, PurpurinaSy 
has the direction of its body whorl at a less angle with the axis, making it appear 
longer. Our specimens, on the contrary, are even shorter than the type of P. 
condeiisata. 



Genus HELICOCRYPTUS, D'Orbigny. 

D'Orbigny in his * Terrains Jurassiques,' vol. ii, thus describes a remarkable 
small shell : " Shell depressed, orbicular, nearly coiled in the same plane. Spire 
formed of whorls which embrace on both sides, leaving an umbilicus below and 
another above. In the latter is a spire almost entirely hidden by the later ^ whorls. 
Mouth vertical, oval, transverse, provided inside, both above and below, with a 
strong callosity which fills the spaces where the whorl embraces the spire, and 
leaves the rest of the border thin." 



Helicocryptus orsus, sp. nov. Plate VIII, fig. 14. 

Type. — A specimen from Scarborough in the Sedgwick Museum, recorded by 
Bean as Botella expama^ is not easy to locate. The following interpretation is 
suggested : The diameter is 3'5 mm., the upper surface is smooth and shining, and 
shows as a whole very slight convexity, so as to have the aspect of a Rotella. It is 
composed of about three whorls, each of which has a considerable depth in pro- 
portion. They turn the angle into the under side rather abruptly. On the base 
they all reach close to the centre and leave only a small umbilicus. Part of the 
shell being broken through, it is seen to be very thick near the centre, but thin 
towards the circumference. 

Relations. — The specimen thus described does not show some of the most 
remarkable features of the genus to which it is here referred — for the spire is 
not sunken, and the spaces between the spire and the embracing whorls are not 
filled up with callus. Both these, however, are abnormal features, and assuming 
that they arose gradually from a normal shell, such, perhaps, as a Shcnea^ the 
first stage of a sunk spire would be a low one, and the first stage of an infilling 
would be a thickening of one of the walls such as are the stages represented by our 
shell. The characters of this genus are taken from the phylogenetic adult, and 
our shell, it is suggested, may be the phylogenetic infant. At all events, it precedes 
the others in time. 

* He says '' precedent/' but he must mean this. 
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Family TROCHiDiE. 
Genus TROCHXJS, LinnaBus. 

Whatever may be the extreme limits of this genus, the species here included 
have all short spires, conical surfaces, angular base margins, and ornaments above 
that limit different from those below. 

The records of Trochns are : 

* T. hnnhuryi. * T. stngosus (34, 43, 48). 

* T. monilitedus (6, 28, 43, 48). * T. suhglaber (48). 

* T. scarlmrgensiH (48). 

T. bunhnrj/i is not represented by any specimen, nor can I obtain any 
information as to whence the specimen quoted came. T. mouilitectus is the 
general name for the group to which the shell belongs. It is here described 
under the name T. dnplirans. T. scarburgensis is here included with T. sh-igos^iiSj 
for which see p. 89. For T. subglaber see p. 89. 



Trochus duplicans, sp. nov. Plate VIII, figs. 15, 16. 

1885. Trochus monilitecUis, var. B., Hudleston, G^eol. Mag. [3], vol. ii, p. 122. 

Type, — Length, 8 mm. Spiral angle 55"^ on slope, spire flat. Whorls 7. 
The ornaments commence on the fourth, except the duplicated spiral, which 
commences on the third. In the adult the most anterior spiral projects more, but 
is no thicker than the rest. It is followed behind by three others like it, but the most 
posterior spiral is duplicate, being divided by a spiral furrow into pairs of knobs 
by dividing lines which go in the forward direction away from the aperture. In 
the larger interspaces finer spirals may be seen, while the coarser spirals are 
divided into knobs by oblique lines, which are continued over the edge in the 
same plane (and, therefore, apparently in a reversed direction) as radials. The 
base is marked with twenty fine spiral lines right up to the columella. The inner 
lip of the aperture clothes the previous whorl with a nacreous layer, the outer 
lip itself showing two distinguishable layers. From Scarborough. In the 
Sedgwick Museum. 

Descnption. — Although only one specimen answers exactly to the above 
description, there is another which corresponds in all respects but one, that one 
being the number of the threads. Instead of there being four and a double one 
with a few finer interspersed occasionally, there are seven nearly uniform threads 
in the same space, so that they nearly fill it. They are all crossed by lines like 
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the twist in a thread of cotton wound upon a cone. For this reason the two 
are classed as one species, fig. 15 being var. a and fig. 10 being var. j3. 

DistrUmtion and Relatione. — Besides the two specimens from Scarborough, 
the species may possibly occur at Shipton-on-Cherwell. At Scarborough it is 
associated in the same bed with T. subglaber, which, so far as the ornaments go, 
might be taken as a third of the series of still finer threads, but there are other 
differences with regard to T. mo)iilitectftf< with which one of these varieties was 
temporarily united by Hudleston : the position of the thickest spirals is reversed, 
while the base of the present form is entirely covered by the spiral lines. The 
species is closely related to the much larger shell, 2\ piettiy Desl. 



Trochos subglaber, Hudleston. Plate VIII, fig. 17. 

1885. Trochus guhglaber, Hudleston, Qeo\. Mag. [3], vol. ii, p. 125, pi. iii, fig. 6. 

Tj/pp. — "Height, 13 mm.; spiral angle, 52°. Shell small, conical; imperforate 
spire consists of six or seven whorls, increasing i)retty regularly. Suture close, but 
very distinct. Anterior of each whorl slightly tumid, posterior area slightly 
constricted. The ornaments consist of fine spiral striae, very numerous, and some- 
what closer together in the anterior than in the posterior region. These striae are 
decussated by backward, sloping, transverse striae, which scarcely reach the 
anterior margin. Base flat. . . ." The cross striae are too feeble to cut up the 
spaces between the spiral striae into knobs. The latter spirals are closer together 
on the last whorl; they are too fine to be counted. Further development shows 
that the base is convex and non-umbilicated, but there are no signs of any spiral 
lines. From Scarborough. In the Sedgwick Museiun. 

Distribution and lielationn. — The specimen is unique. It is evidently a very 
close relation to T. dnplic(vu^ but it grows to a larger size. The cross striae are 
more in evidence posteriorly than the spirals themselves, and are not indicated 
only by cutting them, while the base seeias to be free from striae. 



Trochus strigosos, Lycett. Plate VIII, fig. 18. 

1863. Trochus strigostu, Lycett, Suppl. Great Ool. Mollusca (Pal. Soc), p. 29, pi. xlv. fig. 12. 
1885. — — Hudleston, Geol. Mag. [3], vol. ii, p. 124, pi. iii, fig. 3 (not fig. 4). 

1885. Trochus scarhurgensis, Hudleston, ibid., pi. iii, fig. 2. 

Type. — " Shell elevated, conical, transversely costellated ; costellae, four to a 
volution, granulated and equal. The anterior border of each volution has also a 
depressed striated band; the volutions, about five in number, are flattened; the 
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last volution is rounded ; the base has a few striations ; the columella is oblique ; 
and the aperture somewhat triangular." From Scarborough. In the Sedgwick 
Museum. 

Descnption. — This type shell being preserved, we can compare it with the 
description and ascertain the exact meaning of the words, it being remembered that 
at the time it was described the specimen was unique. Four costellae to a volution 
means on the upper part ; the depressed striated band means that it is not raised 
on both sides, leaving the upper portion of the base unconcealed. The base " has 
a few striations," means apparently that they are not so strong or that they 
diminish towards the columella, for the base is really characterised by the 
abundance of striation. These are the spiral ones, which are very close on the 
upper edge, are coarser after they run on to the actual base, and gradually get 
more remote or weaker till the very edge of the columella. The upper edge is 
crenulated at the top by the lines of growth, and all the " granulated costellae " 
are about equal in size. The nearer the apex the more regular all become. The 
anterior edge is rounded; in youth it is more so. 

Distribution. — This, or the next allied species, is now fairly common, there 
being about twenty seen from Scarborough, and probably one or more from 
Bedford, l^ut they were not separated at first. 

lielations, — With regard to T, ,srnrlnmje)isis^ it appears to be the younger 
portion of the typical shell. Its spiral angle is said to be wider, but only by the 
difference between (35° and 70°, which, on a comparison of several specimens, is quite 
within the range of variation. It is said to be devoid of the basal belt, and this is 
hard to distinguish in the upper whorls of all. For the differences between this 
species and T. lacuna see that species. It is somewhat of a rough species when 
full grown, but not the roughest. 



Trochus lacuna, sp. no v. Plate VIII, fig. 19. 

1885. Trochus strigosus, Hudleston, Geol. Mag. [3], vol ii, pi. iii, fig. 4 (not the rest). 

Typp (the same specimen as figured by Hudleston). — Length, apex restored, 
35 mm. ; greatest breadth, 25 mm. ; whorls, about 6. On the upper part of 
each there are four spirals divided obliquely by lines of growth, the three anterior 
of which are equal, but the most posterior rises to a greater height, and is separated 
by a deeper interval; it abuts against the basal belt of the preceding whorl, and is 
sometimes larger than it. The basal belt is separated from the upper part by a 
deep spiral furrow, to which it forms the outer boundary, projecting beyond the 
shell above. It is also separated on the basal side by a parallel depression facing 
downwards. The band thus formed is flat externally, and is lineated spirally, and 
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with lines of growth. The base is much swollen, and shows only the smallest relics 
of spiral lines near the band, but is deeply scored by the lines of growth. From 
Scarborough. In the Sedgwick Museum. 

Pescription. — The strength of the basal belts varies in different individuals, and 
in the roughest they are very conspicuous. Their prominence makes the whorl 
surface between them look concave. 

Distribiitioii and Relations. — All these specimens, perhaps twelve, are from 
Scarborough. Although this is a near ally of 1\ strigosusy being made of the 
same elements differently proportioned, the association of these proportions is so 
constant that they seem to have greater significance; one always seems to carry 
the rest with it. If there is a swollen posterior spiral, or a very convex base or 
very slight signs of any spirals on it, there is sure to be a prominent basal band 
with a furrow above it on the sides of the whorl, and usuallv a furrow below it 
on the base. These features should be recognisable if the species is found any- 
where abroad. 



Trochus shiptonensis, sp. nov. Plate VIII, fig. 20. 

Type. — Length 11 mm., greatest breadth 9*5 mm., spiral angle 52°, whorls 6, 
surface conical, sutures not much impressed. Basal edge angular, somewhat turned 
up, bevelled below. Upper surface of whorl concave, forming a narrow furrow 
anteriorly, then three narrow simple spirals posteriorly with oblique shallow 
risings, sloping away from the aperture. Base, within the level, quite smooth, 
with a central depression but no umbilicus ; aperture broken off. Shell thick, inner 
tube uniformly oval. From Shipton-on-Cherwell. In the collection of Mr. 
Hudleston. 

DUtiibution and Behitiom. — Only one of these has been examined, and the 
matrix enclosed seems almost too white for Cornbrash at this spot, so it may 
possibly come from one of the underlying limestones. It appears, however, to 
belong by its shape and ornament to the same series as the above, which, never- 
theless, are not confined to the Cornbrash, though apparently somewhat charac- 
teristic of it. 



Trochus tdomatusy sp. nov. Plate VIII, fig. 22. 

Type. — Height 7^5 mm., maximum breadth 8 mm., whorls 3, forming a dome- 
like spire. The last whorl has a convex centre with a keel above and below 
separated by a depression. No minor ornaments whatever. The base is separated 
by a strong smooth keel slightly separated below. The rest is smooth and convex, 
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having a fairly wide umbilicus. The aperture is round except at its junction with 
the previous whorl, but it is irregularly diminished by an apparent thickening. 
From Scarborough. In the Sedgwick Museum. 

Relatiom. — The genus of this shell seems very doubtful. In some respects, no 
doubt, it has a general resemblance to Trochmaugnlatus of Goldfuss (not Sowerby), 
under which name it has been recorded ; but it has not a lower band and second 
keel beneath it. Its aperture seems to point to Ddphinida or some ally of that 
genus. It requires some better preserved specimen or other confirmation to decide 
its position. 



Genus ATAPHRUS, Gabb. 

Characterised by the smoothness of its whorls, the rounded ofF character of its 
apex, and particularly by the sudden ending off of the thickened columella and 
the replacement of a furrow in its continuation within the compass of its aperture. 



Ataphrus halesus (D'Orbigny). Plate VIII, fig. 21. 

1853. Trochus halesus, D*Orbigny, Pal. Fran9. Terr. Jurassiques, vol. ii, p. 292, pi. cccxyiii, figs. 
1860. — helhis, Hcbert and Deslongchamps, Bull. Soc. Linn. Norm., vol. y, p. 218, pi. ix, fig. 5. 

Tijpe. — " Shell conical, a little longer than broad, not umbilicated. Spire with 
a slightly concave angle composed of flat, very smooth, whorls, the last whorl 
with little convexity and smootli above, very angular at the circumference. Mouth 
depressed, square, strongly encrusted on the columellar side, but without forming 
teeth." 

Descnption. — The figured specimen has a rounded apex and smooth sides. 
The spire as a whole and the last whorl are almost concave. The spiral angle is 
about 70^. The lines of growth are exceedingly regular and fine. The basal border 
line is somewhat swollen, the angle at the bend being rounded. The base appears 
smooth but has exceedingly fine spirals. The aperture has the generically charac- 
teristic feature well shown. There is a needle-point perforation to represent an 
umbilicus (not seen in a second example). Length 10 mm., greatest breadth 
10 mm. 

Disfrilmtion. — The figured specimen comes from Woodford, near Thrapston, and 
there is a larger one from Quinton, Northamptonshire. Both are in the collection 
of Mr. Beeby Thompson. 

This species is recorded as common at Boulogne. 

Relations, — D'Orbigny describes two species, T. luUesns and T. helins^ which 
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agree in most respects, except that the latter is drawn with an umbilicus and is not 
so angular at the circumference. Hubert and Deslongchamps figure both species, 
and our specimen agrees with their figure of T. helim^^ but not with D'Orbigny's in 
having only a needle-point umbilicus. They suggest, however, that there is only 
one species, in which case we must use the first-mentioned name according to the 
rules of priority, and that of the commonest according to the rules of utility ; for 
both reasons the name must be Atuphnts halesus. 



Genus PLEUBOTOMARIA, Defrance. 

There is only one record of Pleurotoiruina : 

*P. granulata (6, 25, 28, 34, 58). 

The specimens here referred to were first recorded under this name by Bean, 
and certainly they resemble one of the figures given by Sowerby. This, being 
repeated by Leckenby and Wright, was finally figured by Lycett, and since then 
the name has been adopted for the Combrash fossil by other writers. Hudleston, 
however, points out that it is quite a different species, but has not provided a 
new name. There is no diflBculty in finding the proper one. 



Pleurotomaria buchiana, D'Orbigny. Plate VIII, figs. 23, 24. 

1845. Pleuroiomaria huchiana, D*Orbignj in Murcbison, Yerneuil, and Keyserling, Qeol. Bussia, 

YoL ii, p. 451, pi. xxxviii, figs. 1, 2. 
1863. — granulata, Lycett, Suppl. Great Ool. Mollusca (Pal. Soc.), p 24, pi. xxxi, fig. 8. 

1885. — — Hudleston, Geol. Mag [3], vol. ii, pi. iii, fig. 8. 

Type. — " Shell broader than high, thick ; spire formed with a regular angle, 
composed of slightly convex whorls, angular above, ornamented with unequal 
longitudinal striae, which are crossed by lines of growth, more easily seen in the 
young. The last whorl is keeled on the upper side. Umbilicus closed, or nearly 
so. Mouth triangular, depressed. Sinus very short and placed on the lower third 
of the whorl, forming the keel. Spiral angle 85°, length 31 mm., height of last 
whorl 41 mm." From the Middle Oxfordian of Russia. 

Descnptioii. — Having an example from the typical locality in hand, it is easy to 
verify on it the description given by Hudleston (/.c.) of our own species. " Shell 
short, step-like, with the rudiments of an umbilicus. Body whorl about half the 
height of the spire, whorls about six in number, sloping in the posterior two-thirds, 
nearly vertical in the anterior third. The ornaments consist of numerous fine 
spirals, which present" very distinct "nodes at the points of contact with the very 
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fine lines which decussate them." In the upper whorls there are about three spirals, 
in the next five, and lastly seven. The cross lines are twice as numerous and 
branch below. " The principal carina, which occurs about two thirds down, 
carries the umbilicated slit band. This occupies the most salient position in 
each whorl." The spirals below this are more numerous and the cross lines 
curve backwards above the slit and forward below it. " The base is tolerably 
tumid, with strong spiral ornaments," and with cross lines twice as numerous as 
they. " Aperture quadrate or trapezoidal. Columella thick and curving 
forwards." The clearest specimen shows no umbilicus. 

DistHbution. — Thirty-seven specimens have been seen, all from Scarborough, 
but the records for Rushden and Peterborough districts have not been verified. 
The species is widely spread in Russia, and is said by D'Orbigny to occur also in 
the Oxfordian of Normandy and the Ardennes. 

Tiehtions. — The species certainly resembles P. mnensten^ Romer {fide D'Orbigny), 
but that has a fairly open umbilicus. Perhaps this should not carry much weight, 
but we do not know the details of its ornamentation. Except for this detail of 
ornament, it would also resemble P. filigrana from a similar horizon. It is 
remarkable that after so long an interval in Plenrotowmia-growth as occurred 
before the Combrash, the earliest to arrive should have originated apparently in 
the north or east. 



Pleurotomaria debilis, sp. nov. Plate VIII, fig. 25. 

Tyjye. — Length 32 mm., breadth 27 mm. Spiral angle 58^ Six whorls are 
seen, but only parts retain the shell. The surface is not uniformly convex, but has 
no keel, the slit band being at the level of greatest convexity. The posterior part 
of each whorl shows three or more strong spirals, which rise and fall over strong 
longitudinal risings, about thirty per whorl in number. The central part, where 
preserved, shows several weaker spirals, with the slit band in the centre. The 
anterior portion is thrown again into undulations half the size and twice the number 
of the upper ones. The base is convex, rounding into the side. Probably it is 
skinned, for the striae soon die away. The umbilicus is small. From Bedford. In 
the Northampton Museum. 

Distribution. — There is a second specimen from the same locality which may 
belong here, but the spirals are stronger and more continuous, and the base is 
striated. 

Uelations. — The nearest ally, with twice as many undulations below the slit 
band as above, is PL pagodus (Desl.), from the Great Oolite of Normandy, but 
the base is concave. If we neglect the detail of the number and position of the 
undulations, this might come under the description of P. filigrana var, midtdata 
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of Deslongchamps from the Oxford Clay of Dives, the other variety of which, 
var. aptycluiy might, with similar neglect of minor details, represent P. huclmna. 



[Patella. — The record of *P. chi/jidata (31, 36) as occurring in the Cornbrash 
is founded on an example discovered in the marl at Islip, Oxon, by Mr. J. F. 
Wliiteaves. This marl is now recognised as here found lying helow the Cornbrash.] 



Order 0PI8TH0BBANGHIATA. 

[The genus Acteon is twice entered as occurring in the Cornbrasli, as A. sedgivlclcl 
and as A. fiedywicki var. pullns. Both of these entries refer to a single specimen in 
the Leckenby collection, which specimen occurs in a matrix believed to be not 
Cornbrash, but probably grey limestone.] 



Genus ACTEONINA, D'Orbigny. 

This genus was defined as always distinguished (from Acteon) by the want of 
folds on its columella, but is as usually distinguished also by the absence of spiral 
striae on the shell. 

The records of Acteonina are : 

A. cinerea (48). *A. scarburgensis (33, 39, 42, 48). 

*A. luidii (18, 31). A. gigantea (48). 

The actual record of A. luidii as a Cornbrasli fossil distinct from the other species 
is an entry by Whiteaves, quoted by Phillips, of a fossil obtained at Islip, Oxon ; 
but this specimen came, as Mr. Whiteaves now states, from the flaggy beds below 
what is here reckoned to be Cornbrash. The fossil is said by Lycett to come 
from the Forest Marble of that locality. For A. gigantea see A. elongata. 



Acteonina scarburgensis, Lycett. Plate IX, fig. 1. 

1863. Acteonina scarburgensis, Lycett, Suppl. Great Ool. Mollu8ca(Pal. Soc.), p. 28, pi. xxxi, fig. 13. 
1885. — — Hudleston, Geol. Mag. [3], vol. ii, p. 204, " not figured." 

Tj/pe. — " Shell ovately ventricose, smooth ; spire short, obtuse, consisting of 
four narrow convex volutions. The last volution has the sides slightly convex, its 
upper margin rounded and slightly channeled at the suture ; the aperture is 
narrow, somewhat expanded at the base, which is marginated at its junction with 
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the columella. Length 14'", diameter 10'", length of aperture 11'"." From 
Scarborough. In the Sedgwick Museum. 

Description. — Hudleston redescribes the specimen and says spiral angle 78^, 
the 6 upper out of 7 whorls are beautifully preserved, the apical four being trans- 
parent, or free from interior matrix. The furrows which border the suture are 
bounded externally by a deeper line, beyond which the rounded bend of the whorl 
rises. On the lx)dy whorl the lines of growth are well marked, and with the 
light shining along the spirals indications of numerous light and dark colour bands 
may be seen. The inner line of the aperture crosses the axial line at an angle of 
about 4U°. 

Distrihntlon. — This species appears to be entirely a Yorkshire form. Including 
the two following species or varieties, 17 specimens have been seen in all. A cast 
of the present species is included in the Porter collection (hence it is included 
in H. B. Woodward's list). There is no proof, however, that it came from 
Peterborough, and the matrix is more like that of Yorkshire. 

Hehitions. — The Actroniuw being Yorkshire shells which appear to die out 
completely with the Cornbrash, their allies must be sought for in the underlying 
beds; but they are essentially, as witnessed by the remarkable preservation of their 
thin shells, autochthonous fossils. They have probably grown and varied together 
through the whole course of their existence, and it matters little therefore whether 
we call the three forms which may be recognised varieties of one species or 
sei)arate si)ecies. In the latter case the name is preserved for the present form, 
which is the central type. They may become thinner in proportion and longer 
at the base {rUnujafa) or stouter in proportion and squatter at the base (cinerea) ; 
one of these varieties having received a specific name, there is no reason why the 
other should not. 



Acteonina elongata, sp. nov. Plate IX, fig. 2. 

1885. Acteonina scarburyensis, Hudleston, Geol. Mag. [3], vol. ii, p. 204, "elongate variety," pi. v, 

Tt/pc—hangtli (apex gone) 34 mm., greatest breadth 16-5 mm., or ratio of 
breadth to length 10 : 20^. Any furrows along the sutures are very obscure. 
Shoulder much rounded. Length of aperture 24 mm. Spiral angle 70^ The 
columella is seen to be curled over as a whole, leaving an apparent umbilical 
furrow. The rest of the details as in .1. Hcnrhimjensis. From Scarborough. In 
the collection of Mr. Hudleston. 

Distribuf ion. —There are four at least which answer this description, and pro- 
bably some of the others included in the general series. It is probably this species 
which is enumerated in Hudleston's list as A. gigantea, but not otherwise referred to. 
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Acteonina cinerea, Hudleston. Plate IX, fig. 3. 

1885. Acteonina cinerea, Hudleston, Geol. Mag. [3], vol. ii, p. 206, pi. v, fig. 8. 

Type.— '' Height 26-5 mm. Width to height -51. Spiral angle 90^ Body 
whorl to height "80. . . . Whorls . . . about 5. Devoid of ornament. 
Suture distinct. Shoulder of body whorl extremely broad and square Body 
whorl relatively large and cylindrical, sides compressed and almost constricted just 
below the shoulder. . . . Outer lip very straight." [The remainder is ex- 
pressed with doubt.] From the Scarborough Limestone. In the Sedgwick Museum. 

Descnption. — Hudleston remarks that " there is a very stout variety apparently 
belonging to this species, in Mr. Leckenby's Cornbrash Collection." The specimen 
here figured (PI. IX, fig. 3) is probably the one intended; at all events, it 
approximates to this species more than any other specimen. It is characterised 
by its large spiral angle, the shortness of the upper whorls exposed, the angularity 
of the shoulder, the constriction of its sides and enlargement of the body whorl 
towards the base, and the sudden inward bend there, so that the inner line of the 
aperture crosses the axial line at an angle of nearly ()0°, and the outer side turns 
through an angle of more than 70°. The base of the shell, in fact, is very peculiar. 

Distrihution. — This specimen from the Cornbrash of Scarborough is perhaps the 
only one seen. 

Relations. — See under jL scarbnryensu. 

In the British Museum are two specimens obtained from Chippenham through 
Mr. Wm. Buy, which closely resemble large examples of A. InidiL They are 
said to have come from the Cornbrash, but as they must have come out of 
excavations their horizon remains doubtful. Sec Plate IX, fig. 4. 



Genus CYLINDRITES, Morris and Lycett. 

Shell smooth, last whorl cylindrical, aperture lengthened, columella twisted 
near the base. The records are : 

*C cxcavafus (80) * C. thorenfi (35) 

The record of C. excavatus is by Phillips, as occurring at Kidlington. The only 
Cylindntes in the Oxford Museuin has no label of locality, though placed with the 
Cornbrash fossils, and it is C. aciftus. It is to be noted that all Phillips' fossils 
that come from Kidlington are called " B," though there are lower fossiliferous 
strata in the quarry. It is probable, therefore, that no G. excacatus has as yet 
been found in the Cornbrash. 

13 
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Cylindrites thorenti (Buvignier). Plate IX, fig. 5. 

1842. Bulla ihorentea, Buvignier, Geol. des Ardennes, p. 535, pi. v. fig. 9. 

1850. Cylindrites thorenti, Morris and Ljcett, Qreat Ool. Mollnsca (Pal. Soc.), p. 101, pi. Tiii, fig. 22. 

Type. — Shell subcylindrical, the sides somewhat convex, smooth, or slightly 
marked by the lines of growth. Spire small, depressed, and contracted. The 
whorls with their margin only visible. Aperture narrow. Basal fold of the 
columella large. Apex large, but not so high as the outer margin. In the white 
limestone below the Oxford Clay, Rumigny, Ardennes. 

Description. — The figured specimen referred to this species is 17 mm. long 
and 8 mm. broad, of the 8<ame diameter till near the end. The diameter of the 
aperture is also constant till near the base, a strong fold is shown on the colvunella, 
longitudinal lines of gi'owth on the shell, apex sunk, the last whorl making a high 
and thickened ring round it. 

Distribution. — There can be little doubt that this is a similar shell to that dealt 
with by Morris and Lycett. Two specimens have been brought by the Survey 
from Corscombe. The only quarry seen there now contains beds underlying the 
Cornbrash, and the matrix is not very characteristic; nevertheless, as the species 
is abundant in the Cornbrash of Boulogne, it might very well occur in the South of 
England. 

Genus VANIKORO, Quoy and Gaimard. 

" Broadly patulate, rather thick, cancellated with oblique lamellar ribs and 
thin spiral ridges. Epidermis yellowish-brown." Diameter one inch. 

Vanikoro canaliculata, sp. nov. Plate IX, fig. 9. 

This shell stands obliquely on the animal by the look of it. They are all 
ridged, most of them are smaller. 

Famihj Bullid^.. 

This name is used in its comprehensive sense to include all the remaining 
Tectibranchs, even if none belong to the genus Bidlay if that genus be defined as 
having a spire wholly immersed, and lacking all spiral lines of colour. Like as are 
the Cornbrash shells to Bidlay they pass over by these characters into Hydutina. 

Genus HYDATINA, Schumacher. 

The genus Hydatina is defined by Pilsbry (Tryon and Pilsbry, *Man. 
Conch.,' vol. XV, pt. 4, p. 326) as smooth, spirally banded, spire exposed, either 
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convex, flat, or concave — no sinus round the suture, effuse at the base. With 
regard to the " smooth " character, it is to be noted that one at least — H. velum — 
among living species has longitudinal risings which are interrupted at the colour 
bands. 

The records of Hydatiiia are all under the name of Bulla^ and one species only 
has been recorded from the Cornbrash : 

"^ Bulla undulate (6, U, 21, 28, 36, 43, 50, 68). 



Hydatina undulata (Bean). Plate IX, fig. 6. 

1839. Bulla undulata. Bean, Ann. Nat. Hist. [2], vol. iii, p. 61, fig. 22. 

1885. — — Hudleston, Geol. Mag. [3], vol. ii, p. 234, pi. v, fig. 10. 

? 1850. — — Morris and Lycett, Great Ool. MoUusca (Pal. Soc.), p. 96, pi. viii, fig. 8. 

? 1895. Palieohydatina unduUUa, Gossman, Cont. Pal. France, vol. v, mem. 14. 

Type. — "Shell oval, approaching to globular, longitudinally wrinkled or un- 
dulated, aperture large, comprising nearly the whole shell, but much wider at the 
lower than the upper part. Apex umbilicated. Length l^in. [30 mm.]. Breadth 
1 in." [23 mm.] From the Cornbrash of Scarborough. 

Description. — The last whorl in the type specimen rises higher than the pen- 
ultimate, and therefore forms an elevated ridge round the sunken spire. The inner 
slopes of this rising meet the penultimate at a considerable distance from the 
centre and thus must leave the apex exposed, and the same is the case with all the 
Scarborough specimens — though the size of the exposed apex varies — the speci- 
men figured by Hudleston having the smallest. The expansion of the aperture and 
the proportional breadth also vary, the type being one of the narrowest. The 
surface of the shell, as indicated by the name, has irregular longitudinal folds, 
which can scarcely be looked upon as lines of growth, for at about a third down 
their length they are wrinkled into backwardly pointing chevrons, making a spiral 
band, and look at first sight accidental. When we consider, however, that in the 
recent H. velum the longitudinal risings are interrupted at the colour bands, the 
connection between the two phenomena is indicated. Looking, therefore, again at 
other specimens of so-called Biilla^ we may find indications in all well-preserved 
ones, here and there, of similar spiral bands of crinkles, which we conclude must 
be connected with the original colour bands, thus showing that we are dealing with 
Hydatina (see Morris and Lycett's figure). It is interesting to learn that the 
lingual ribbon of recent Hydatinx is of a less developed type than that of Bulla. I 
can see, however, no reason for separating the Jurassic species from the rest under 
the title Pahsohydatina unless H. velum is included. 

Relations. — Compared with the fossil Bullidx of other localities and horizons. 
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this species and all the Bullids of the Combrash are on a large scale, and appear 
to be perfectly simple in the columellar region, and those whose growth is larger 
may l>e simplv better grown. Of these there are nine from Scarborough and 
another from Sudbrook. 



Hydatina magnifica, sp. nov. Plate IX, fig. 7. 

Description. — The shell here described was obtained from Bedford, and may 
perhaps not be a distinct species. It has been cleaned by a mason in the British 
Musemn. It has a total length of 60 mm. and a breadth of 44 mm. The body 
rises as before into a ridge, whence it slopes downwards to the spire. The surface 
has numerous rough longitudinals. The shape of the " fruit " more resembles that 
of a pear than that of an apple. 

Distribution. — Possibly other examples, e. g. from Rushden (1) and " Northamp- 
ton " (B. M. 2 in. X 1 in.), are the nearest examples. 



Hydatina limitata, sp. nov. Plate IX, figs. Soj 8 6. 

? 1850. Bulla undulata, Morris aud Lycett, Great Ool. Mollusca (Pal. Soc.), p. 18, pi. viii, fig. 8. 

Type. — Length 16*5 mm., breadth 14 mm. Spire almost on the level with the 
posterior edge of the last whorl ; diameter of spire small, looking only like a groove 
on the surface. From this line the surface of the last whorl spreads rapidly out- 
wards, making the posterior end of the aperture fairly wide, but the plane of the 
aperture meets the penultimate whorl obliquely, though it has no furrow parallel to 
the suture : on the contrary, in the spiral direction traces of at least five bands of 
crinkles, indicative of colour bands, can be traced. From Chippenham. In the 
Museum of Practical Geology (no. 8076). 

DescnptioH. — The type is but a small specimen, and is behind others that are 
larger, belonging to the same species, but the strict limitation of the posterior 
border of the highest band to the approximate level of the spire holds for them all. 

Distrihution. — Three of these specimens are from grey, speckled, softish rock 
from Chippenham, probably from some boring or excavation. It is not unlike the 
Combrash exposed at Sutton Benger. A specimen collected by the Geological 
Survey at Templecombe assures us that the species does occur in the Combrash. 

Relations. — The limitation of the aperture posteriorly is the main feature of 
distinction from II. undulata, probably also its greater relative breadth, and its 
surface features. I can point out no real difference between this species and that 
figured by Morris and Lycett as Ihilla umlidata, which even shows the numerous 



PLATE 1. 

Fio. Pagb. 

1. Lioplenrodon fei'oXy Sauvage; tooth. — Rushden. In the Northampton 

Museum. 23 

2. Lioplenrodon ferox^ Sauvage. — Smaller tooth from the same locality and 

collection. 2 <f , side view ; 2 6, transverse section of the same. 23 

3 a, 6. Murmnosaurus \ dorsal vertebra. — Rushden. In the Collection of 

Mr. J. F. Walker. 25 

4. Humerus of Plesiosaurus. — Scarborough. In the Leckenby Collection 

in the Sedgwick Museum. 25 

5. Machwiosaiirus ngauxiy Sauvage; tooth. — Handborough, Oxon. In the 

Collection of ^Mr. E. A. Walford. 

{a) Side ^4ew, nat. size. (/>) Apex magnified, (c) Transverse section. 26 

6. Asteracanthus acntiis^ Agassiz ; spine. — St. Botolph's Bridge, Peterborough. 

In the Sharp Collection in the British Museum (no. 47131). 6 a, 
side view ; 6 />, details of ornament. 28 

7. Stro2)hodus tenuis, Agassiz ; teeth. 7tif, from one of the two anterior 

rows ; 7 ft, from one of the two posterior rows. — Peterborough 
district ; St. Botolph's Bridge. In the British Museum (nos. 
47132 a, P. 2GG2). 30 

8. Strophodus rigauxi (Sauvage) ; posterior tooth. — Scarborough. In the 

York Museum. 8 a, natural size ; 8 fc, magnified three times. 31 

9. Strophodus tennis, Agassiz ; posterior tooth. — St. Botolph's Bridge. In 

the Sharp Collection in the British Museum (no. 47132). 30 

10. Macromesodon hathonicus (Sauvage); central vomerine tooth. — St. 
Botolph's Bridge, Peterborough. In the British Museum (no. 
47148 a). 32 
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PLATE II. 

Fio. 

1. NautUm trmicatus (J. Sowerby). — Midland Railway Pit, Bedford. In 

the British Museum (no. C. 5077) ; f natural size. 

1 a, side view ; 1 6, section across body chamber ; 1 c, running of 

suture over periphery. 84 

2. Nautilus truncatm (J. Sowerby); young. — Rushden. In the British 

Museum (no. C. 3473). 34 
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PLATE in. 

Fio. 

1. Macrocephalites ti^picvs, nam. nov. — Scarborough. In the Sedgwick 

Museum, Leckenby Collection. 1 <?, side view ; 1 fe, front view. 42 

2. Macroc^phalitrs tfjpicnsf, nom. nov. ; young example. — Bedford. In the 

British Museum (no. C. 5073 a). 2 a, side view ; 2 6, front view. -42 

3. Macrocephalites tfjpicus, nom. nov. ; small specimen. — Scarborough. In 

the Museum of Practical Geology (no. 8652). 42 

4. Macrocephalite.^ uuicrocpphalns (Schloth.) ; young form. — Scarborough. 

In the Museum of Practical Creology (no. 8653). 43 

5. Macrocephalites macrocephahts (Schloth.) ; medium-sized specimen. — 

Scarborough. In the Author's Collection. 43 

6. Macrocephalites macrocephaln.'^ (Schloth.) ; full grrown, front view. — 

Scarborough. In the British Museum (no. 39566). 43 

7. Man'tx*ej)halites herreifi (Sow.). — Peterborough. In the Museum of 

Practical (Jeology (no. 865C>). 46 
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PLATE rV. 

Fig. Page. 

1. MacrocephaHtes macrocephalus (Schloth.) ; adult. — Bedford. In the 

British Museum (no. C. 5072), no. 28, enumerated in Table I. 43 

2. Macrocephalites hei'veyi (Sowerby). — Peterborough. In the Museum of 

Practical Geology (no. 8650). 46 

3. Macrocephalites hiidlestonU sp. nov. — Rushden. In the Collection of 

Mr. W. H. Hudleston. 3 a, side view ; 3 6, peripheral view. 47 

4. Macrocephalites compressus (Quenstedt). — Garsdon, near Malmesbury. 

In the British Museum (no. 8321). 4 a, inner part enclosed in a 
later whorl, showing sutures ; 4 6, peripheral view. 45 

5. Macrocephalites tf/pictiSf nom. nov. — Scarborough. In the Author's 

Collection. The smallest specimen seen. 5 a, side view; 5 6, peri- 
pheral view. 42 
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PLATE V. 

Fio. Page. 

1. Cadoceras hrevc.y sp. nov. — East Fleet, near Weymouth. In the Author's 

Collection. 48 

2. revh^phinctes suhbalcerix (D'Orb.). — Stalbridge-AVeston. In the Museum 

of Practical Geology (no. 8654). 2 r?, side view ; 2 fc, peripheral view. 49 

3. Pcrisphinrfr.s JlahrUanSf sp. nov.— East Fleet, near Weymouth. In the 

Author's Collection ; a fragment with outline restored. 51 

4. Section of whorl of Pcrii^phinctes (?), sp. 1. In the Author's Collection. 52 

5. Section of whorl of Peri^phincteSy sp. 2. In the Author's Collection. 53 
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1. Glydoniceras discus (Sow.). — Sudbrook. In the Sedgwick Museum. 

Showing sutures. 54 

2. Clydoniceras hochstetteri (Oppel). — Norton Brize. In the Museum of 

Practical Geology (no. 8647). Showing sutures. 55 

3. Clydoniceras ptyclwphorum (Neumayr). — Trowbridge. In the British 

Museum (no. 33541). 3 a, side view ; 3 fc, sectional view. 50 

4. Clydoniceras legayi (Rigaux and Sauvage). — Sudbrook. In the Sedgwick 

Museum. Showing sutures. 57 

5. Clydoniceras legayi (R. and S.). — Sudbrook. In the Sedgwick Museum. 

Peripheral view. 57 

6. Clydoniceras hujayi (R. and S.). — Rushden. In the Collection of Mr. 

W. H. Hudleston. Showing the body chamber and last suture. 57 
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PLATE VII. 

Fio. Page. 

1. Belemnites redivivus, sp. nov. — From the shales of Cayton Bay. In the Leckenbj Collection, 

Sedgwick Museum. 1 a, ventral aspect ; 1 h, lateral aspect. 59 

2. Belemnites reditrivus (?) ; narrower form. — Prom the shales of Cayton Bay. In the 

Sedgwick Museum. 59 

3. Alaria erinacea (Piette). — Scarborough. In the Leckenby Collection, Sedgwick Museum. 

3 a, natural size : 3 h, penultimate whorl magnified. 61 

4. Alaria erinacea (?) ; cast. — Bedford. In the Northampton Museum. 61 

5. Alaria iridigiiata (Piette). — Murcot. In the Collection of the Author. 62 

6. Alaria hicornis, sp. nov. — Woodstock Railway Cutting, Shipton-on-CherweU. In the 

Collection of Mr. Hudleston. 6a., aspect in plane of posterior digitation ; 6 h, aspect in 
plane of anterior digitation. 63 

7. Alaria composita (Sowerby). — Scarborough. In the Museum of Practical (Ecology. 7 a, 

back view ; 7 h, perpendicular view. 64 

8. Alaria composita (?) ; cast. — Bedford. In the Northampton Museum. Same view as 7 (. 64 

9. Alaria palmata, sp. nov. — Woodstock Railway Cutting, Shipton-on-Cherwell. In the 

Collection of Mr. Hudleston. 9 a, front view ; 9 6, perpendicular back view. 65 

10. Bittium pingue, sp. nov. — Scarborough. In the Museum of Practical Geology. 10 a, 

natural size ; 10 6, last whorl x 2. 67 

11. Bittium lorieri (Heb. and Desl.) X 2. — Shipton-on-Cherwell. In the Collection of Mr. 

Hudleston. 11 a, natural size. 68 

12. Cryptaulax tortilis (Heb. and Desl.) x 2. — Shipton-on-Cherwel). In the Collection of Mr. 

Hudleston. 12 a, natural size. 69 

13. Ditto ; from the same locality and collection. End view showing aperture x 4. 69 

14. Cei'ithineUu hiserialis, sp. nov. — Shipton-on-Cherwell. In the Collection of Mr. Hudleston. 

14 a X 2 ; 14 6, base whorl x 4. 70 

15. Cerithium multivohiium, Piette. — Woodstock Railway Cutting, Shipton-on-Cherwell. In 

the Collection of Mr. Hudleston. 70 

16. Nerimea dimidiata, sp. nov. — Scarborough. In the British Museum (no. G. 17000). 16 a, 

natural size ; 16 6, one whorl enlarged. 73 

17. Nerin^a hathonica, Rigaux and Sauvage. — Akely Brickyard. In the Collection of the 

Author. 17 a, restored picture from three fragments ; 176, section of interior of whorl. 72 

18. Aptyxiella Htieata, sp. nov. — Near Chippenham. In the British Museum (no. 27422). 74 

19. Aptyxiella blainvillei (Desl.). — Woodstock Railway Cutting, Shipton on-Cherwell. In the 

Collection of Mr. Hudleston. 74 

20. Eulima lachryma, sp. nov. — Scarborough. In the Sedgwick Museum. 20a, natural size; 

20 6, enlarged. 75 

21. Eulima extricata, sp. nov. — Scarborough. In the British Museum (no. G. 16997). 76 
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PLATE VIII. 
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1. Pseudomelania vittata (Phil.). — Rushden. In the Northampton Museum. 77 

2. Ditto ; a cast presumably of the shell. — Garsdon, near Malmesburj. In the Author's 

Collection. 77 

3. Natica punctura (Bean). — Scarborough. In the British Museum (no. G. 16999). 3 a, portion 

magnified (see Plate IX, figs. 10, 11). 79 

4. Natica morUreuilensis, Heb. & Desl. — Scarborough. In the Sedgwick Museum. Back view 

showing colour marking. 4 a, portion magnified. 80 

5. Ditto.— Scarborough. In the Museum of Practical Geology (no. 8657). Front view. 80 

6. Natica chativiniana, D'Orb. Bedford. In the Northampton Museum. 81 

7. Natica sp. (cf. cincia), — Holwell. In the Collection of the Author. 81 

8. Cloughtonia depressa, sp. nov. — Sudbrook. In the Sedgwick Museum. 8 a, back view ; 8 h, 

front view. 82 

9. Eucyclus anni^er (Lycett). — Sudbrook. In the Sedgwick Museum. Front view. 84 

10. Ditto; cast. Scarborough. In the Museum of Practical G^eology (no. 8659). 84 

11. Littorina cassius (D'Orb.). — Scarborough. In the Museum of Practical Geology. Front 

view 11a x li ; 11 (, nat. size. 85 

12. Purpurina ? condensaia, Desl. ; young form. — Scarborough. In the Sedgwick Museum. 86 

13. Ditto ; cast.— Scarborough. In the Museum of Practical Geology. 86 

14. Hdicocryptus orsus, sp. nov.— Scarborough. In the Sedgwick Museum. 14a, nat. size; 

14 6, view from above ; 14 c, view from below ; 14 d, view in front of the aperture. 87 

15. TrocAt<« (2it/>/tcaii^, sp. nov., var. a. — Scarborough. In the Sedgwick Museum. 15 a, natural 

15 6, side view, magnified ; 15 e, base magnified. 88 

16. Ditto, var. (i, — Scarborough. In the Sedgwick Museum. 16a, nat. size; 16 6, 16c, side 

view and base, magnified. 89 

17. Trochus suhglaher, Hudl. — Scarborough. In the Sedgwick Museum. 17a, nat. size; 

17 6, side vi»;w, magnified. 89 

18. Trochus strigosus, Lycett ; type.— Scarborough. In the Sedgwick Museum. 18 a, side view ; 

18 6, base, nat. size. 89 

19. Trochus lacuna, sp. nov. — Scarborough. In the Sedgwick Museum. 19 a, side view ; 19 6, 

top view ; 19 c base, nat. size. 90 

20. Trochiis shiptonensis, sp. nov. — Shipton-on-Cherwell. In the Collection of Mr. Hudleston. 

20 a, nat. size ; 20 6, side view, magnified. 91 

21. Ataphrus halesus (D'Orb.). Woodford, near Thrapston. In the Collection of Mr. Beeby 

Thompson. 21 a, nat. size ; 21 6, front view, magnified. 92 

22. Trochus ? domatus, sp. nov. — Scarborough. In the Sedgwick Museum. 22 a, Dat. size ; 

22 6, side view magnified. 91 

23. Pleurotomaria huchiana, D'Orb. ; details of ornament. — Scarborough. In the Museum of 

Practical Geology, 93 

24. Ditto; view of base.— Scarborough. In the Collection of the Author. 93 
35. Pleurotomaria debilis, sp. nov.— Bedford. In the Northampton Museum. 94 
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PLATE IX. 
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1. Acteonina scarhurgensisy Lycett. — Scarborough. In the Sedgwick 

Museum. Showing colour bands. 95 

. 2. Acteonina elongata^ sp. nov. — Scarborough. In the collection of Mr. 

Hudleston. 2 a, back view ; 2 />, front view. 96 

3. Acteonina cinerea^ Hudleston. — Scarborough. In the Sedgwick Museum. 97 

4. Acteonhia liiidiiy Morris. — Near Chippenham. In the British Museum 

(no. 54043). 97 

5. Ci/lindrites thorenti (Buvignier). — Corscombe. In the Museum of 

Practical Geology (no. 8672). 98 

6. Hydatina undidata (Bean). — Scarborough. In the British Museum 

(no. G. 16998). The type, showing the relics of the colour banding. 

6 a, front view ; 6 6, top view. 99 

7. Hydatina niagnificay sp. nov. — ^Bedford. In the British Museum 

(no. G. 314). 7 a, front view; 7 fc, top view. 100 

8. Hydatina limitata^ sp. nov. — Chippenham. In the Museum of Practical 

Geology (no. 8676). 8 a, front view ; 8 6, back view, showing 
colour marking. 100 

9. Vanikoi'o canaliculata, sp. nov. — In the Sedgwick Museum. 9 a, from 

behind ; 9 6, from front. 98 

10, 11. Natica punctura (Bean) ; two specimens, back view. — Scarborough. 

In the British Museum. 79 

12. Dentalium glabelbinty sp. nov. — Scarborough. In the British Museum 

(no. G. 16996). 101 

13. Nantiliis calloviensisy Oppel. — Peterborough. Collected by Prof. E. G. 

Garwood. 13 a, side view ; 13 fe, front view. 36 
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